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writ? fefe ® feW mrmt waiter frw ^^-■inr Pi^l^i ^ t^TT 5 * 

*os>8 ^r? iifepr w wra ftfe ?pm^ nu ^5lt Ls^tw-wr ejfe tore 

WHWlfe ^ I ^™fe PpRS 3 CST^'Pmto<f feU ^IW £H^Tt S Alfe*^*! FMfk f 
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fef coc® *im i w ^ Pw^f ^ ^jtfe c*nEfife 
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Pm lii^ mi t fe^ s%fens ^ffes^ Prn^ few^, i 

Pm^ wfwi*]%icw ^n«f Pct^pt src?ir©=T. (ww ^#^Tm^i<] ^^frfe 

^IH WPT (3T*t^ ^ C?K! -3M1WH i C^fej^ ^T ^pJJTfe Pm^TW I fijffe 

fen ^Rfc?n^- Pm^ c?w few^p ^ 

toj-^iJIc»7< wPto« ^fe?i fe<R i 

w?h fern ^ fe^r Pf wITc^ Ftfe ii w i w*i -Si y ^r» fem fe^m c^i ^r ^J& ^1%^ wra er^pr 

w i ^rr wff fe Pwtfof? ^ nwiwm ^f% 
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^tfet#f T wim ^ wr ^iw c^-toPr wife, *tffer ?wrfe 
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*ffe*W -p ^fem ^rft^fu wprso fefg ^swm ^ ^ 
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i]^ni2 ormit <K<ffe uretro F^D 

'^M'StIFs^ Tpni^t 



-9 

/i 


.■.■qtt|eTB;ri:.q ESQR fEuitigfrH n Society for Quality Research'l l 

-9 ft- '■srs^r^t ‘ Si *“ S5 ?- < rs? fC ' "jj-j i i r .*- Eu repeal ■■ Award inr 

fiesi Practices zoic zs* - -1 s ?--w? *iw9i r /S“?*' fa. -jre 

aft* C5W?W- s &|?sSJT^*|# T* FPTM 


t? 

/I 

o 

f¥ 



Eurc^jegn Busm&ss Assembly '5rar>-3 Souih East England--9«T 

u«Bi>3 Best Enterprise 
Award 30IF- v.i« #4?9* : srfsraer %-■■■ ■■ f*r_-pg 

&ft* cni'suffliTB ; fi^a TOWift lt j c^r^fr 



X 

0 

/V 


W ^ 


► 


c«c^ a I fl JnterdonEtnenlal Convenlior) Center-^ 
5f 'CenlUTy Quality ERp Award 2014' ST5' C F «MC1H 

iiftrifi’ r -S .?T3!I5^ ’>TT?%r^-fw > IP f -V- ^CTHKJrM 5 F^5"S 

SfiT^w^f OTT. <PT'( 


^ ^re 7 :^ >'V.5J ’■ ■>’ i 3 

S 3f^%r^pp£ «f$ 3<prx"'BT ■STi^K^ '^TWT? 

TOfTO**T*T ^f. f^wc^'cai 3Tf*T$ r*vy\ "stskw 
TO ^ f^P >TO *i fsa> i fc 
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§*J?R, ^?TET mm TO 5 ^fTOTO 

TOI- tS IjH^j Vt CTO cS^ptr 
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4ill\5" r *9 ioi8 ^frc^l 3 T^t ‘<fer<ir,6 'Century 
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Geneva.' T ^err?? £5T^T trstS, S4*i 

■7$$* T SVFS *fWTO ^4? WffR-^ TOFS- £ 
TOffr W to BID ( Bust ness 

Initiative Directions) ^i^^^TTICyrT 
Intercontinental Convention Center-4 "Si Thfsh* 
Xi^r^ *??’ mr 5 ^ t* r,<i ^r 


-srtpprftw flfRswr 

5R5f ISO 9001:2008 ^ 

^n^TTDrt^JW Sp^T^pTf 'SF^tC^ -: i =i<r-i>i«3 

' s n<3 r pir.<P'!^r %.-? 'h-i'f- Jf^T^PTPT ^'Cii trfj ^2"^ 
(1. Continual Improvement. 2. Customer focus. 
3. Leadership, 4. Factual approach io decision 
making, 5 Process approach 6. System approach 
to management, 7. Mutually Deneficial relationship 
With customer & 8. Involvement of right persons.} 
^5^cr TOT ^sRFf ^ 4STC5 ^ 

^mrr ^rwifw ^i^r^^rr 1 s f^npivffe^r 

4*af® ijf© i Tr? ^ <5 

Trafpno 5TC^ TOT ■£ 

TOT C*^ TO TO STF: TOMlPl TOTTO 

niwr*j?rw f^PT ’ferK 

^ ,r .f| ^3T7T 1 sTT^T £i 

TOTO TO*I®H 

' ■H w r S7 W R 
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TOfTOnf^T f?T. ISO-43 
4 cai i^i^Tns 
to Wrens Wt 
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Company. 
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W!I i 


1.1 

1.4 


1.0.1 

1.0.4 

l.o.o 

i.o,s 

i,©.e 

1.0.#.! 

i.o.e.4 

l.O.fr.O 

l.O.e.8 

l.O.tf.tf 

l.o.ff.b 

1.0 .£.8 

l.o.b.l 

l.o.b.4 

1 . 0.8 

l.o.b 

l.O.b.l 

1.0>.4 

l.O.b.O 

i,o>,s 

1.8 


l.£ 

l.b 

1.8 

l.V.l 

1.K4 

1> 

l.lo.l 
l.lc.4 
1.11 
114 
l.lo 


1.18 

l.lfr.l 

l,lfr,4 

1,1b 



<J>ll*H R's1?l *I3T 


V*HT *J#t 


\H^5 ^e! 

(Environmental Chemistry) 1-1IV 

ffitrasi 1 

■S v iT t ?R 4 


wj s ■^< >y -r r ?f s*k 8 

8 

yrsk^gp ii 

^>l£bl‘8TC§‘f 18 

^ 44 

-FfrPT 3 5tJFT 48 

3TTT^f ^tTHT 48 

*JPf*f 18 

R-^Bf 1 ®t^f 4b 

fafe* ^JWT? ffTPT R - ^ *TR IV 

5TF^ rfTPf Oo 

<TP3*I sfTTT^ ^fPpf 7 ; T^ fob (fa Oo 
^8^' Ol 

*rpw 01TFR y4 

wft* r stJKPRT fepfer «o 

^fpr"t ■srfv*c er ?T *f® 

3tt5f*PF yps 3JE Ob 

bs 

88 

88 

88 

^jMCiRT^P 8f? 

^ppff^S i? ftP¥T 8V 

m *fFoot^ wl as* 

I^>iH eo 

8IP* 

nw ^p3RT ffCTTm ffb 

?tst£ , 3T$=IOT sr^riihs fo&gj q& 

^T[f&^ fWF 

nn?<i <®?$ o ^tsj bo 

gfbpffl b8 

fspT ^Rj^s? £TeR bb 

CFC w O 'OTP **T 8o 

gfe ^8 « sfero 81 

fw% ; OT7T1 ij^T'T-'TJ 

gfef ^PRi f^m 88 

js^sSw ®ntH? ^5 8b 

■'S ^ VI 



M 


1.S1.S 

ftit 

ve 

1.18.4 


VV 

l.Mr 




{pH, DO. BOD. COD. IDS) 

bi 

1.1V.1 


W 

l + ltr.4 

■3*nT>iw<i Pr^^rm 

V8 

i> ( fl 

^n^<i pH 

bb 

1.1b.6 

9nfj^ gfr^s {DO) 

bb 

l.lb.^ 

2fl c t ^PTRli*'*? yrf4^T {ROI 1 1 

b!^ 

l.lb.V 

<fPTI#P5 ^f^C-SrH yfipT! if ODt 

c>tO 

1.1b.8 

^Rf^B )5? eO (g^8 ^PrP (TDS) 

^4 

1.1^ 



>.4o.l 


r&'b 

l + 4o.4 

Wm SilwB 

lol 

1,41 




^8 -3 

lo4 

1.41.1 


>o^ 

l.«A 


loo 

JAJ.« 


108 

1,44.1 

*1^ 

1 ob 

1.44.4 

^inrJ^L' 7 ! *rfr {As, Cr. Pb, Ctl) 



^ Sr&Trp STcK 

lab 

1,40.1 


1 lo 

1.40.4 


111 

1.40.0 

^ TO7T5 g%^5 




114 

JA«.8 





HO 



11<? 



11b 

*fyrt?r ^ 

iJ>TRPi [h-fer*8ol 



(Organic Chemistry) iiV^Jao 


ffen 0 

11^ 

4,1 


14o 

4.4 

^nacsn®^ osft 

140 

4.0 


148 

4,8 

^TSr ; r»‘ ^^ 



^ OTPra C#t 

14b 

4 .<t 


148 

4.(?.1 

"osf<t c^r™ ^ feg 41^ w 



^ ^n^r=T 

5-^ 

4.fe 

^Tlc^nr 5 2T^r^o^ 

ieb 

4.8 




*\rm 




Ibb 

4,b 


181 


o— 
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fW 

tftt 


2 '•5irwi-7' t jfi5< : '7- Tffl ^nwr 

iofi- 

^.lo.l 

Zsr< Rfelk fit^jf r <pT -cj fClRi^ 


4.10.4 

<^iC rJ ^ i^f'^ 

^V8 


"cm fwr^ 


^.^o,8 

(^3t< RGrita 

^bb 


c^km ^TMm Rfeir 


4.11.4 

'aulftw^ Tftzm sriWi^ Rt^hh 


:Ui.$ 

WTRi-T^fD-^ extern Rfom 

iM 

4.11.8 

•^DiMHnrS^ c%^R R&a: 

SfeH 


C 11 ^ 

llt>b 


c^*tf%r*T?r ^ sffe^TF^ fRfijRT 



•sfCTT^R 



^rrt^RR^ 

bo> 








^T^TTt¥ 



WRft^T 





4.14.H 

t*m 

^08 

4.14> 




RbfiJH 

^8o 



^88 

4.14.11 


A.8b 


■'ainpH 

^eo 


mwi?* 


4.1« 

t <wMi ^WVI 



f-OH, -X, -CHO, >C0. -CCX)H) 



x M1v3RkJF vft^r 

^(? 


>" ft "S. 



c -OH. Rc — 0 i 



IR Spectroscopic C*H^*t/fr£*1lH' <ljf* 

^b 


Kjjaf® 2 "t^i , <3R 1 ^! RIR»^! 

^.'^i 

4.1U.4 

mfz « ^Rrwifr f^ferr 






2,4.6- SflMlQl B»ffsr V T.N.T 



C'^-51 £f5fe 8 


0^,8 

«Bfe € 


^.iA + l 

(Rt™ WP1 £ ^ ^RR7S 



*FKIEW 'SR^r 

^b 


Cs?-q C^Tk^R 'S 



-sRi<r4 



: Cm C*jtE*fa 



2 t^Mrr 

^Jt) 




^0 



4.40.1 

^r^rR?R c i f^fer 

41* 


^Rjvr^f ftfe! 

^Hb 

4.41.1 


^,bo 


vfam *t*JU£ l^F w 



f^m^ 'or& t emm, 



^if 4;spR C^R 



e >i^lf^ w Cm RtPlf 

^b'5 


<f»ls? : ^RfvH ^<<'.’.1',^ 



R^rtri« 

#r8 


f*m^ ^ : WS#R 






WJ 1 ? 9 ! 




4br1 


[*ws 0 ] 

(Quantitative Chemistry) i -*'$<£}? 

igSrorr 2 twjci 

dixiaPi* Wt s wrtotth ^rra^r ^ 

0,b >f'5']<i.<3^ ($?;& ‘S^fR 

TO5RT ^JTTT®*I 

■s.o f^Rn^R ’ftan nrr%r 

w $ ®*i 13f% 

b.8 : RQh*Jl*J 

^B^tw «trfc>iw fr*fsr ^ftb 

O.fr <U<i3jiW : FTf^M WMR SRF Wr 

« P b,i qog 

0 P b.^ Gfitem (ppm) 4 obi* 

^.s gp^t *>ob 

laClvlJ-^l^l Sf*T5i^T RQmjI \SOb 

'S P lr.C iSf^fiST-^R £f*fX*f 

V.b wm-f^w f^f^FTTT '3i<? 

femRfeiT 

"3>.0 ^ fiwtw ’FrR' O^b 

O.fS.8 

«.h.b s?m ^*rr? ^m*n sprain 

3^0 ^F-ferW W-Rf^l a^b 

'S.il 'GOb 


O. i ^ f*t^1*H? ^Sf : bRj^r RJRSTft OW 

RffERFR 2f*fSr?T f<|^ OOS 

O.iO RT'Sr : i^da'liTR ^T*TFR 

StStRI ^CS ’ff^TF f^fu ••S'Ob 

w*tB* f wrw 


isoc^i R^ni^ *?fs<! ^iRv*! fafsr ^8 o 
©.iff : 0 01 M KMrtQj 5^' 

^R3R ^?f ■-■=11 -si!- hT 

FeSOi *f§^=T R% 08b 

■$>8 OTwarfifete 

W ^8b 

■fl.iA.i Atomic Absorption-^ 

RcfREF?! ^*f]t-s 1 

UV-visibte spectroscopy ^ *if*JV1 e r*Fa 
feMI 3f#fo U)(t^ 

'0. ^ S.'S HPLC {High Performance Lk|uid Chromatograph} f 

H’l^ f^RI 5 !? ^q^lR) WO 


ffl 
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oso 

osb 

osb 


fror 

'spUBT 8 >0^ ^r»mpr [ftftw $b-i 

(Electro Chemistry) o£f& * 80^ 

ffw s fww wzb 

o£a% *lf*R|*| 3 m ObQ 

s1W[*! 3 Ob* 

*J&Rf*oT Ob<? 

'■$fe fe^RH sF&re f?T7=r«j?n?fsr* ®bte 

WHWb (F) ? 1 VW (N) <W 

Wffi ObS 

*itw oi?tr 

ms «m ^ 

o% mis. q o% c*fm 

sfi^^ferwMr^ 

* *jio< ^jpFPT 5 ^ ^Rwot isfcro 

wm 3 ftkm atf- fifej i obs 

f<jo<3 3 SJt^pT ^KShflOJ* f-nffl St Obb 
Red-Ox ^Gwii. C^T ks <3 'S SW? ‘^R obb 

Red-Ox f^RJT obb 

sPtfH \s%^BT ob& 

3 'af^*ST 3 fe'^ Oft 1 

cmf^j o&o 

apfFf o &8 

!<'£■< H|iHXj *)^>g 

*Vwm 4 ^JFI^ R-W V^ ofr8 
C^IC^HJ o&b 

Wt C 3 ^ Ok* 

cwra ifem w c$ra RRhih 

WT Pt^T ^ 8oo 

'5f$*STCTb ^ 2 |TOt goo 

; *TT$-*fIO^ ^TTR ofb^la *|^T Sp'b 
^j'Sf : £^R *T Z*I 

<rr*nrR^ mvm 

■ot «ijt swi&frr-fe ipfinf^ 

C^TC $CBT^c 3MI?ID* 3 STFFslfe 

i£FF faf*f& tL^Tgpntf^ 

4rorar*w 

^ ait<p|fc[<f*r% ^f^L <tFtr^t^ 

^TFf^RJ Cm 

t^TC 3 TSfi^ £T>11^14 
C$I«*J HOT ^IT^T 

(CFfW (TtT^ ^3 f^RR) 

ftFrrsf^r (cpiw t^iwai) ^fe 

wfsNlfcr 151 ^ 3 ‘ST af&y| 8 

fwn^f^r (l^fvnrrsr) ^nttfe 

^s, iVt>f@r arf^FWl 8 io 


6 + i 

BA 

8,0 

8.o,i 

8 .0.* 

8.8 

8^ 

B.b 

BA 

8> 

8,^ 

BAo 

S.ii 

8MA 

S.il.O 

8.il,8 

S.il,^ 

S*H 

8.50 

8.50 

8.50 
8.S*,8 

8 . SO 
8.S3 
8.SC 

8.50 

8.50.5 
8.S0,* 
S,S 0 t 0 
8.S=l 

8.58.5 
8.SO 


8 ob 


8o^ 


80 S 


8S0 


8SS 



f^?r 


S.Sb 

C^IH^F 3 ^rf&# 



^f^ff b 1 5 ^f? 4 fT 

8S8 

8,Sb 


ss^ 

8.SJO 

^rast 

8Sff 

B,^bA 

ft^r c=n?Rr a|<PWc«tT 

811 

8A0 

A'jp>n& fl>irWI^ 3 ^jrsfjt 

fi*o 

8 t *o + S 

C 5 ^ ^slw, 3 ^CUPn-jT 

8*0 

8 t *o t * ^n^oi 

85 ^ 

8 t *S 

*i'?Ui|[C'*T^ ^^=1 PfJFTCF ^0^ 3 ^fen 

8** 

8.** 

*F¥Wf^T C^nTT^ 

8*0 

8.*0 

pH f^Tora ^m^TT cwc^rr M 



pH fSrsfara 

8*8 


^mroppr 

8*b 



BSb 

wt?re , si#Tfw «p [ftf^rs *<h 


(Economical Chemistry) 800-8 ^ 



800 

(?.S 

^TtsflpTP'Rf bHffe -rtim 



^fTIPT^ S W! 

808 

e.* 

^Ri^T" i.^ii, ^ 5 i=i|fl T^T 3 WFT* 

SOS 


^TWlWC - ^ ^RJ OT 3 T 

80S 


wmr^Rb mm 

SOSi 

<2\0 

^FTlt^T Caff^to Rs?nWI*t 



iWwre JfSTvRT 

SO& 

<t, 8 

tfWtl f*I% ^lQfbfo 

888 

tr.<? 

5 ®ferr, =pn>. praifsw, *119- t*mra 



^.e.s 

<t.$A 

&.&A 

^*0 

<£A 

^.So 

e.ss 


tf.S* 

^.SO 

^.S8 

e.S(? 

^*Sb 

ff,SS 


F " ' ' ’ ' 

'W 'Svil^C'i^ 

f^Itfw 1^™ Tpr^tfe 

mm c5Pr m 

^ 7 n^ h $£&w\ s mm, c^^iif'l.^ 

■s m%i f*m$ ^ 

^ ?^f t^r? c r r^^frc^ 2 :^® r^?t 

^i' , i' : '®fl > 3 ^'^^Ef 3'j^'l'i \«i*T|Rs 8<tb 

^ijicjftPvw, ^ 
c js r p r^ o f^rftx^r 

^[*cV^ '3 i7^3 * 

^m^SipRTR, ^n?, ^r^, 

3 mf^p 

%fe : ?5 c^fr^ ^ ^r 

«ri^PR af^TSR 


88S 
88 S 
88b 
881s 
8tfG 
S^S 
8^0 

8^8 


8tfS 


SCtb 


8 bO 


3 ^URTsjt^r Ktm 
^iwi, 3 HJTFiT ^lfi?^ic«l4 
^TftlT# ^< 33 ! € 

MJf^f 

ftm 'TTT^TT ^FIT^TT 


8b^ 

8bb 

3bS 

BbJt 

8SS 
8S* 
SStf 
8 S^ 


® : ' 
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^3 R'ol'sr** 


MBR R'Sly “'US 

: ioo 

<mrnflfmOT^ ^ ^vm w w^*rc® i 

1 $fl?r*K' , f: 

• «fft ia!jc*r ^r%r arp ^ a-o ^ ^ igMiofr a^ ^ sa- ^ ' 

• b-f& era r <rPW: fffl> 2^ $^r fe® ^ 1 

• *sf& <j^.Pi^ ; t>r ^T era «tf$ct; ’W ^ i 

• af^ ^ER%t ara^ ^ i° ^ ?r^HT5f^ ereft *re?r 11 

^mlRw ^T' X T: 

y .d**.w wwt fm-to ™ ’WWT^ : 

✓ yj^nsr^ ttt^tt^ rsfc*i o^tc^t sl^^nrr«n^t s 
y 5J)l*tTPTS W toqwiT’H : 5.4 x $ = 04 
y rjftfsw '3®fa r i : 4 »nfii 
y ^rf^ : >® 

ft. w: g 4 ^ gSn ^-itjiiy?' Tn*nc*r ftfrF^ '5^ i 


-sj^h w?*s oti^ins-KPtlt 

« raft* ^nfTjsf ^ 

«'v5T?r^ 3 nc5r raft* ^-ra 
■sjf^T^rra ^pi '^f®5 ^w*fr 


Unfiled Notes Page 9 



































































*5T*UTTT 



4MIIR 

Environmental Chemistry 






(Introduction) 




top* aBwr t an, TO TO TO. ^ ^ ^ &ra 

i, j to *s 5 itiw Wrawit? ^ w ^ ** 1 *' *r ,T? 

'srainw fte ace «* «ra ifim i wr «% sqfsa ^fawsr afw 3TO 

Bott ^ W w 4WOT W ^ M*l nN<Www ^ TW ^ 

irom « sifs^ra ataifaf ^ti « sRtfapf® «w arow atsfa ^afw * u ^ '^__ 

OT ^ ^ ^ * «-*i*fe ^ mw *rtro-wa ^*r, aw, flforo « wwi ^ ^ 

^aawa^^a«r4OT«1Hfie*ra»w<s- 



U 


* 


B 

* 

» 

B 

» 


0 

I 

? 

5 


T 

ac 

S’ 

F 


ftfa WUffT (Learning Outcomes) 

M ^wiroft sbfj^Rtt C"CT PW^ill- 

s wcm^pr w, *r* a w%w^fw 

^r^rft jfsKr fejiw * 

^ficefflra, sr*^ 

■ii^sjiW^ WF^p ^3Nn T&ius 1 

srsfcr ?p i 

*lfe^ f%fsc* ' F f% ¥ l f ^ ^TNTT^i^ 1 

-ftti^t g fftrsra *mM 1 

a ftlfPTfjC^B ^FTWT *F8 SINH ^8t?£ ’ll S Erf ' 

^[jr^T g WT *fTF tR^T?^?- ^T?5 C¥C5 rfTP^jWS 

RTRI Rt^lfv'O r^fiy*^’ 1 G su(ut ! 5 *tl^5u.«r^ 

^jr<n ^Jt® *fRH3 I 

, ^ jpwm ^njwr fiF ^iSa? m ^ ^bf 
£ j^F ftcs^r i 





A ("FC ^ ■SC'SrH'f 5 ? ^ ^TT*m f'W.v I 
B ^ $f&m ^tt i 

B *\w$ ’sjHw^tcru ^ *rrm 

B ^3^-^tr?t G ^r^fr W^r *Fi-e>^?«r 

Trfr^’^ OTii ! 

B ^??- ,, » r !?r ii-o^Ft ^il'aryr i 

B fsSr s?fr*r -s ^ r c^r i 

B Giristciff fcwsts irt^w® ^Rrar *9c® 1 

B f^w^r g *nft i^r ^rc® j! T!^ t _ 

B c^pi J ‘iriF few ^C3l 

’fH^ l 

B £f!^fl^5 ws3«f s ^Tl^F -traw I 

b «if^ *n? w 3 

I ^ 



ap^w^f (Key Words): > wpr 'swraiT > ^prar^s gpit » ’tji Ws% caar > w% ^ > ^ 
wwrai > c®n®T «?jts5 * arr^w > lfg > cng > W 5 * cfc > pH > do > bod > cod >J-iaWT i _ 
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(Components of Atmosphere) 



OT 500 km *T^¥ ^pS®T fa^5 i Wft f-*[fr OT 1600 km ^*ti ’tTPihr 

fto c?tcn^ i OTn^t ^r?r ^ rot 1 ^ 

nrr% c^ o?r ^tttt 55 < io 1 * x>r 1 RTp c^Pt 1 ^ 

^rp <r^'Cg ^elTC^ 1 csjfi? Rtp 50 OT U*f# C 5 K^ 5.5 km 

•* [^< 11 99 30 km Jsbb^R RWJ I ^73 £f1% ft.Pr. "Srossi ROT T 5 TTC^T £fRT 6.5 & C ^^TTOH 

JOT W$ I 

OT 4^(5 first i ^rp OTot ftiofM ■'M? , d}ra*r (n 2 ), ^^sfr (o 2 ), (C0 2 ) T W^f 

ftfer rtir, rot rR^r i ot Rt*OT ^iiwiP^f (NH 3 ), :f w^ (H 2 S) t 

^ppyff (so : ), ifaftsm wi^sr^tt^ ino 2 k (ck), Rt?$OT ^PNf <hno 3 ) rot, *i$G<p 

iirf3fw (HNOj) RIOT RlfWCSR (HnO,), ^WOTR (H 2 ) Stffe ^OTR p OTHI ’ltef ^6 

^yp ^■sTPP fb;CTC< RtQBT RR %OT ^Cfl RR^J RSWtFttR ’6 f“W 
^fR37^R ^RR ^iROT4 tRfgfeR gRN * OT I RtfRSIFIR 

Rfed Rn#R $RMt*R rot ^f<y vsrw^ rrckst crPt i crotott 
<MCH3 ?;firl<^ 'G ^firR^ 'SPT ^RfR3T^ SRI 1- '!** I 

5H4>tfe *ff ^3OTR FIOTOTT RT3OT WfW^ ^ ^ 

^srprrBt cRfiJi^fB^iw otwt IsRRH rtgrt rr- 



^\<H <I<JW 

COj « 3t\t» 


% 'S(Rl'*«t 

% 'S3 

% ^(ttNW 

% ^ 

oiSaSKeR 

77,16 

74.68 

78.11 

75.50 

'siracsf'i 

20,60 

23.10 

21.00 

25.40 

(«&n •sitpt 

0.80 

0.85 

0.94 

0.98 


0.04 

(3.055 

— 

— 

fl OT^f 

1.40 

1.45 

— 

- 



fos i r ;: ^iyim s ^ firf^f m 


^Tip'S^fC^ DtefS £f^fFT ^^37^ "53T I ^JT : 

(^T)ajcmfvnw (Troposphere) 0-12 km, (’f) fljlwifimls (Stratosphere) 12 - 50 km, 

(»f) CTCTTf^ffW (Mesosphere) 50 - 80 km. ('!) «Ht^lf^RIRI (Thermosphere) 80 - 520 km I 

■®%fsrs ^hppi^ S^iNis i «a ?- < j 0 sfrtr io - 12 km Sct-^r *r% 

i ^SW ^5TS#RT S' ^ I >;>i'.jr.i ^ era?r STITT 70% 4TTS ^rfw <a ^*137=7 <*1110 i C<W?tT nlfl!'9|sf ^[ 

<T^f STT TfSTyl tfl Q!A< CillUl^f!;®^ f?n 9(TW I 'SW , Tlfe <sr^lo<ir,^« <P[<lt*r 'SISiaM 

<TI^fTS Bj#ST ^TC'RT ,p #5nc < TD WVP ’a|<j«U] OT^TI W I ®<r usr^s tw:K e l^ TFt®r 

^Tpn^srt wrf i 

C*W 12 - 50 km 4Tr TIt«T ^TTQjtfWRT ?T «CSil»^so 5C®fs 25 km ®»®ra «c«!!w , lf?WnT C#t i 
^*jt C«n^ 25 km SB raiTT T Si l cG l ^tl i a §55 *ff&>l‘^f) #5CT«15r #T) siftlt'eHW -S^RJt ?^T^T» ^BTI 

0 2 + ho^|0) + IO].(i) 

0 2 + [O] + X 0 3 + X + OT ... (ii) 


X 
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o 

x = ^rj ^sqT nr 2^ *lf^r ^ ars*iw cim ^3 ? rr^ i ®*^fS w 

’arf%£Wft ^f*H ^TCT W'iRTT i 

O 3 + h\) —> O; + [O] + (Hi) 

j] *|T£*f •rmq ^t<i l*r* i^iij^rrs^^n e?^ cs> ^’\^- ^ 

ifaltf f ^rAf^ fsr iff w dW #<um$<i wq 4 ?%?£ 


sji^t u*r (F7i n -^tn \ 



»J# <km) 


£psH S^hh 


12 km ' p l^ 

15 °C C 5 W -55 °C (®sb«i wta 
?jT'83rni «T < i^iaiT ^ ttrt) 

N 2 , O,, COj. «<% 

TO 9 ! 

^SjiyJiPwrRr 

12-50 km^ 

-55 °C C«W 0 °C (^«T C<CS 
^Jt’QTrm wPOTST W$ ’TRT) 

STTOi) O , lil^TOHI 

o : « \s 

cw^iPwBr 

50 - 80 km t #a 

0 °C - 92 °C (5bt)'al WEB 

siren ra bt^writ ^im) 

TOW *rf?WI®r O}. N ; 
■a Oj 

«l1ttflfti*iJliS 3] 
■airawifaRTra 

80 - 320 km ' t T*r 

-92 °C C3IW 1200 °C ($»«T Mt\j? 
5TT-STO ’TIW *rv>! ‘BTnsiW C3VS TO) 

O/, NO + 

_1 


c«f?^ 320 km 4? ^*m w %*rrfa^Ti f%s g ^srrmt^ff^^ 

^ ^ 5 ! I ^5 ^T^fsTMT < 1200 D C dRft £f*CF f 5 7 ?^l H; - Ite l Sffs 


xSj^rfft lipWt<fr fifsfR^ ^f& ^5fc*l W 1R1 43(^1 ^rr TfSTWT (Homosphere* <W f^W 

(Hetrosphere) I 

i lIpKCT? lil tt*TfTrp$7^TT '3T13F OTTj^fS' ©l'tl ^W-T 

ffiqyyaq r npwffl $ ^ <p tT^ *r*i[^3FN srr?^ -q 1 

^ffsrft^i cm^ <lyww i ftc^s c^ mrtwi i*r ^ttsih iip ^ -m 1 irpsT^i 
c^iwn «rr^ *F*RW?r ^Tr^tn SwiroftSTri to ’^r® * -^ r ^ fe^ 




r , i 

swr 

Nj = 78.0, = 20.95. HjO (Sf^tTT TO 9 !) = 0.1 - 4 (t|R<^^«1) 

are &m*i 

Ar = 0.93. CO; = 0.03 (*ir<M«w%T) 

TO ^TOR 

O, = 6 x 10“\ NOj = 1 x Iff 5 , SO 2 = 2 X10 5 . CO = 1x10" 6 . 

NH., = lxl O' 6 , NjO = 2x1 O' 5 . H; = 5 x 1 O' 5 . He = 5 x 1 O' \ 

Ne = 1.8 x 1 O' 5 , Kr= 1.5 X 10" 4 , Xe = 8xl0“ 6 



Wt»P * Yale University, www yale.edu USA 


q i m^i ^ i^RW^rmr *jfafrw fBfot?r it^to ^ ~^m wfe wWf^ ftror 

^ff <fp'0£r[l Ef^Tl "5^ Uf^R* <3 ?f^[ft : C*T5R\ ^TT^ 3^1 £U*II &^'\V 

W^IT UpS^T ^*ff OTT^RT I illRTT ^3%^ <P^^I 

WT 30^" Kf I ^ip'5C f RT '^ItSTJ I ^ iti<]ri&. r ,^<? ffifoltJ 

^TRS| I >i<l|>fQ Ht|¥fpe|^5^ft ^EH CO; <TpSpf C^JW I ,J 3 -Sf*-I.l 

fi?j T ir^ ^5jcf «i7^ >j 4<t *tT^t i <r1^Qt^<l TStrrfw 3'i' p ' <fst 


%q .3 < i pi$w ^T^rsEFMm ^%ri 5 T ^s q^?it «pv ^ c«r^ r<f^f<rr 2 ^ffepfrr^ ^rn 
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8 1431 : %% 

CO ■ 53’ 51 El; fain ®73 I <31974 $4^* O; 4TH CW ®?*KI54 <53 

“tfer CH4T4 'FT* Ji^faW N : & -it-i‘1 53E® ftlS‘1 133 <533 4%'>'.4>1 «I4>IMI R3fV« 53 Ei; «Mt 
• / Y?m flKtft nfffUS C4T 3 i IPprs^l SESni $1 p CIE® ^lfl#E bifsElsfl <f*IT35 CWf ®73 

E15 ^4«ff|«C4> '&lf*E<t-sfa #1? 4314 4*3 CflCP aj*)!«** 1*3 <134 ■ Hp9E4 ?4f?a <f%lt ’Sr^m 

i^ie® i^Ve <F>?jOi srcRnai «"-i fFS ^t5t?i i itpapra ®r% iri < 34 . 1 ^ 415 . Ei347s 4 B 73 ifcicRi 
sfl<sl<rw!E* T5Pf« 144 1 inis? 1 •• 1 ■ 4,w? 15344 «tn tott wre wiww pifip'l 573 <33 1 


Q srwtt$* '5T*f, Ef*f, WJi $ e^l«<ilt"lif 'aw^lu *lG^t*Hi SfSR 

[Effect of Temperature, Pressure, Density and Humidity of air to create cyclone and tidal wave) 
h^k^i 33731 2«if5ftj 5i^n i^fe cie® ®4cn fe® itf& s^i-i ?ee 4fc® > %s=t in ite414 
ir? 4f%r e t <31 i3rr nor 1 faab r r. T <t$ ?r<w. fey Smc , i' in *iff 51 w 3 ^s«t 

<7$ xmi ®43 3 3r% <n -Sim sift 54 i 5T3 3lS5T4 C4E® 11^ ftplCRT f*E® 3}<lf% 53 i 

4%ns ■3 StTSTT^'-jt jf^rs ITp al, 514. TR# S 3!*fa Ut 5 "!! Sf»3 tlE*3sK< ifilf 1 *. a 51 i 37357513 
*%4 af'ora.TTPS BRT E ITiil!V®*7?ri %*W «fw 1TE4 i E*1 fr ll lE®! tm rr w t Eisftl tfo e-i ii>C4 U41 
f'UJI*1 <'■7'.'IIS lf*H Ta a 57 i ■ , f'. e * Elf fippfa *71 ’Ji'Slfi<s UlTZFJIEl 171®'* l^EI f«4 'STREP'S 177 

vft 44® i STTSTSl - ?! ■& flU* 2"sTl 17^133 CfiT®T-*rTS 113 1^57 ^T'SIT 1?C® »TTC® i 51 3 

13% ins. ifSfins. fwi. JTfS^pm. jrfici-i. B i ^ gr lit 15'smEH *«T!H 5 i ! 

Ipr® up ^*3 «333T HFtl 4!73 '€RT bll^Wfl §Wfl 
sTE^'^PSe ^Tett iri ^5 Lgci 

TTEIT trn 573 13 41* ®3# *rrt®El cngfaf ftetET ^*H31 fK® 

*riE® i ',i--ii7j'%TCi 155^ - ?- 1 T^ ! '-«fW tl^tn %® 

■■STfllfS'E 14313 insjint 1 ^ 4 * 11-5 I ^PfitE^ 1KTR31 ifeEH 
14)3 |2C) km ElE® 360 km *(#9 5 Ee *33 I EH ifv&Ein 
17)3 250 km ?*31 C4OT 3*3 IT t g p f t R l lH 51 1 
1T351 eTSeT nfki^ 1 3,500 m El'' 2T)0 km 51 

eeeth fwni 137 iti 7 ^; irgi *T3. Tin. « 

135a 1373 E«% 1R341 2533 7TT1 spiTES! 7C1T lf#31 

^CS3 TTflfe® liTiyf 57E (31713, 4771 3 C |«373 ifEJll 477731 ®*RT ■3n73lf4« 3741733 5*3 fi31%r 1 
37417331%1 !P? 4T3 ^13143 ifell 3 4felf% % 1^ 1 El 337 1771 3<Jfl73T ST37- Clfl ElT^f IT 
7543 K4 203T4 TO 1 ®T13 3' w iraFIl ^f%rfi3 ®3E4 44EH 
TOHTF3 ^3 %3 1 8WCT4 43'-331, f?l M!:4 C®I7?7T flPS 
«EH 1TT773 STT1EH El ®41 STTEltflE 4H ET41733 
TOiytlfW i 4*3 ET41737. T « 4TTC43 HllEH, V 574 

V «T I 

wtl W®P3 ^f% El TRTfl jjpr 4BT3 1 173E41 
451147,1. fp ET4iran (37137 fapffc ET31 40773 TOTS1 El 
vS*rt imrfiE 3741 1 n»K immfiE 574 . p s 

44733 K71E1. V 5E4 V « ^ t E^OEl 514 m(3T 4TT733 ®T3«l 

13 




r bE l,5.i : ^f4l3 
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?ai?*l 9 

rjtm ?T? I 'STTOW « ETC?? ia? TOTO? *l , 1*i , '®' J f?«? TO? I TOTO? a-i-i- 'STOTOTO ^¥1^ lf*<r- i Q\ ‘W^f 

^imTra 3 R Rsni et? -s ^raaian? ®n? f?i? to? 1 ■a<r-'\»'.<r- wr' p TsnaiT<i w-nPti® ?"? ?rca?-TO?- a 
(Sr® ma? smrgTO® ar?r$[TOJW to? ?if? ???w ?fac? cro i wt ^^wi? ?rg TOT* ^ac?? 
&2 Pw ■soMiOi ?rg ^Rv®t? ^4% to? 1 ?i?®nr ®t?aTai ?ro? w et?Pw? ?i*j see etc*' 1 tFW? 
brt ?tf?® 5 * 1 ^ TO 1 croi ?1? TOprapra «ttow? ^fesffa* ®Rrctf ?'3 ?to 5 ' 
^®srt nrr^trr ^ a i a i ^a^a? ?ta. ’® a?* to * afroi? ai5 1 

*fm?ra n feTOg? %ei? to® trot ?r?, ^itpt wit ^Psiro afro® aW.-stw aca ^f??i?«w 

^TffS to? I aw ana a?w? ^'•aw? aw fllw^ fa« to« 3 aw 1 aria 

-Km a?TO*? wit ma? w:*ra 3jf§ to i aw asac?? ’r?^ to <sPt to? we ®wr 
(*K5 srrro? i sfs*m ?f? c?w arcar ajm ?r<tr to ®e? ^ to aw? cfsrora afe w 

Ofri RI ®?? C? TOT SS TO arc*? ?TKa? Eta TOT TO I 

tff^aw? 3*,af? to r ?a®ra c*w ?c? a St? agoj i 
tjfSfTO's? c^nat a*na t»w?M? «fwt ?rca a*[®? t*fi art? i 
jj?Tf^ am ®tca aspj , jc&? atf? <'-?i?® to? argpnnpf fat"! 

®^ht ?wa? ^ a s s ?jT? air? aw a^p *$ ?HI? 
jpr *n? TOt. fa ”EW? to i ait? ages? art?? iw 
■roaaiajr e a gcg? f*i"bia aPNr® ^ 1 ^ top® 

jp iif^ ^r^rsr 21 °c ^' SN ^ 1 wctpw?3 

^ watt an 'Etaarar «n^ i ait? ^tyta? ?r atat?? ffe? i .^.-o: ^aa? ijaptKaittspr^ 

iTr^ta atft ?:? cafww aro c?ra aaift® 

TOI ?!f? WOT Vim aMT ElHsM-g aT-WSTI? ??f?? '{Ml? ^ afe? a®tC? 

?rg f«% w «*nai? firo* ik® <mw i «rwwr a^ims ?f% s ?rp-aj? to?? 
? T t gFT ? , 5l?Y?, ^itsw*' s.'Sjltw? ki 1 

^rarfwsrc?? ?rg?3i3 sift a^ti? ?rgc® ^??h ^c? i W ast 

^ara? “sk *n? ?rg? TO'f ^nr® aw i ?s? otp#? argp® c^taaf^ ^arf?? <k? to? aw -a?;. ?t? 
a?tut? aw? ^ war 1 ?rg a?w? m arc? to ^Nrb a&pwrs cat® ?t? i 

<3 argaa^a afinrrc't? ^i?w R«a 'at??i®?T? rfs tw 1 

^rrsmR? car-1 Ihtwr wtaatft ar?5? aiffit 'aar^a spr ^l?a i aigaata st#? wrw araaw? Era 
a ®raaw? s 5 ^ af??i? «g i?H?n5 3 swr^ta *%■, ta?s a^«a?* ak® arc? i js>&i ?w? 5S> 
aaraarr fifk® ?r® aast? to? ^naw? cffctut tlf®?t, a^ta, ®®?i®t?, cBaniv, war? s croraT#? 
®a^? ®wi»t j n? ? 4 'iw? Wf?? c? -s erc.'ifffita swfea ®f ata« sto wbot? to tos 

%r cto i cafro ?<i? caw ^tostsw frora asi? cron ar? i af® at??®? 5W arw 
vsttow. Era « ?ig? otc^? i t??TO ?c®t aa^s apppt ®na ?*f *n?*f ?w a ???? ?w ai«ta ^t-ear? a?? 
?T3T? ?tc® ?w i ar?? 1 ? wtaare ?w ?^® aw ^r 5 |«th i ?re R*iti? w to a?rapw? wtotop i 
vjf cf^rE 4rf,ait^iia <Ktjsjf®c® anar® ?w ia^w i wa^a afro® ?c? catit aiasa i sfta <i?r? ca® a® 
atro 1 a?rfaa® :s na atfa^w? ^i?? to^sw f?a^ «f?a^ to? awfVi i 

^nca srmr^ft tck®t? arof® ttt? arfwac®? a^Hittt®. & ick®i? afeaw? aw ?' f®s 
W? a?? *hto to? PKflfia i i<sHo aw? >5 ?os?? aPf?*® s swn^w? ^<*a at® top c*?? 5 at? 
$il<!C?fea i w® ti w i w capjfa ?rgr® ®ra, m, « ®aai ?wi? a®w? ?a?ca atrorot 
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1 fe*T - 2 f%fe?n^ ^RT pT® il^T?' p fepHS I ^008 7TRTO ^ oRT^ 

sremrnro?! ®*Tmr*t ft5 ?fe^ r tsw sf®rat^#r pife wt fc*mf*\m wrm ffet, nr^m® « 
^twwr ^#n g f^iiiift^Rf f^ferm*ra >i^cb^ nrf^r ijfe $xz wms *m 
<nfTO® I £TFt tott? 5 ww- TO^K ?np , 


mimim to ®mzrk wy « ir^nr?^ nfe^wfe , p %r^ 

^:tft ^ wrr^pf ^rfefe #*fr® sit& i ^r?t ^ to fesrcTO ms\ ^rTT®Tfe®K^ c^e? c*R*rt 
fa.%^ fell ^r£3RTO ^WT ^nppnffe? Wfrm TOT TO | ftfe £jw ^T*fJTO ^5 '6 S RFfTtfeKTM ^ T5I>i 
^Mlt-Tf TO*T n?W i 


» S.Q (Character istics of Cyclone) □ 

™ *nfaa ww 27 °c m tm cm *nfe m ^ cm to ; ^ ^ ^fe nfepr 

<rpn to*t to^® nra i ^Ar^ ^ w ^ 3R*m ms to ^ tm* Ife fer 

i ^rrp ot ^ to i 5w m c^ ^rg figb i c +Br ffe g*® sr?tfe to i 

^ fen grafts Wf c®|pt*h^ to*t to®i ^rem <j?c® «fiw i to 

^rp frto TOnfxr tort w srt totwtto ® stolen® %^r ^rg fern fe* sr^i 

C^Tl gfC? i]OT ^£*0 S^s *C^J *TO mfe¥f fe^ ^£JTO TO I 

^nfro^f o^jw Sn^ro f*u<p g'fipfsr ^rgn<i *ifer^ i ^t^tpt?i 

nfec<i^f 1 WITJ [ 20 km cm 300 km TO r ^7^ sjIfeT^ ^r5TPR nfe?^T affe ^T?T 250 km *£l?f 

C^H?T slW gTO ■TOi^-R ^rfefe TOT ^ \ CnTnTO t*fe ^ife j\^° 

^ c f C^ff^rp:^ nfe fe?> 5371 

CTOJ c^1 fe 'Q^f^ x T nfelV^ ^31 I ^gn tot ^5TF- 

i, fe^r^r : ^cg?r ^Tfsw ^p^rfem^ w to i e^cgi ^Tpi^ ^rmc^ to to i 

TO^T^ TO^I To TO ffer ^®T C^DH 3TRT 

J np 'Offepr ; ^jferp nrp sfe 7R 3TO TO I nfcfep TOTT ¥fev^ C«T£?* ^ gPfe# 

c^cs^r l^t r«r- jgcij : 3fnr ?i 

^Tp ^ife : pf^'XTO -Tl-OKJI^ ^r^nr 120 km cm 300 km TO® nra j ^n$r|p^ 5ff% 250 
km h" 'i»<J C5#t TO^r ^TO ^fS TO 

8. ^xm fe^ : fefe w t kin rtw 200 km *» TO^fT i ^ 155(KJ m TO I 

e* ^TpRTCTO : Scoop cm ?rg fe^rrn y i <fe ~ to i 

^ c^t:^ ^rfe fe*ro Iwro ^ife® nfer cnmx tori ffe? nfer® eTffe to i 

'b. TOTO *ffe7 : ^feTM C^- ^ ^Tprn 5 ^S#SH ^|pTCP nT?fer^ W?f% ^KSJRT I 'i! 

’stoztt to®t ^rfw ffers w®r c^f»f to i 

% ^fer^TTO fepf .tor; : nferp w?j fen nfeffe to i q r^ i prg ^fferop 

n c f *Hks ^rr*ife ^flnrcro to i n^fe c^r® ori i gTfer^ff 

^R^S3TRT 2Fffe cm GCti \ 

br. *t% niTTn? ®rn s cm *ffe ^N ^ i dt p gr© nfefe 

to® nfe^'HR® ^nF¥%® tott nf§ro i 

^-|fe < a^RT «FW f »U ^feRp ^rf%p | 

nfeffe to=t #fep to i ^rrp^r® i 
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nfro?? s 

lo, ?t$? 5m 'S : mfrmTf’if? 5 ^rnrrar croa ctot ?y? tot* tott to i wt ^pr tops tot to i Iwf’i 
t® M>if ^ %5®T ?j? f??5m -amro 2 !tot oti cto wro to totto srsrrfy* 5 ? ?fefan5 
(.•>ift<i to (TO ^sspr? to i 


m 


fi?¥f - i.i : 

a, *r?ft Fm sf*iKflOTc^ <rtre? 


\. ^nsf mq'svm <n^r ■sjwt c^nf& ^ c^t? o. <5 ’srcqr fr? 

's, ^rtsf ?rg s w ^rp tot c^fStf ^twr^ ^fS ^ c^r? 


ii 


3%wr - 1 

i ^ ^ *im ^r ^bt wMWfr wr^t# ^s ?r ^1 otot 


3ffoos cw W7f#rr *rc*ifiteF ^ute£ stfepm 5sS w e#tf*p^?r ^rr ^s 





Qw, ^r, ^JlBBMint, iiiftw «iRfrnfl^i 

(Boyle, Charles, Avogadro, Gay-Lussac, Dalton's Law of Partial Pressure & Graham’s Law of gas diffusion) 
►► i.o.i I ■qt.iit'ro yar (Boyle's Law) _ '"' I 


TOn? toTO (Rnherl Boyle) «m?T2! fro C?W C?TO7 TO7RI TO-ciTO ©< 1 ? 5TTO? 2 T»T? >!"*"f«P« '•tf^T 
tot? to?? i 4) ?ffw fsfes fsfa i660 ?£???!? sto? to??; ? r y3 W.* '.< 

*rf?fF5 i yuffr xi?m- 

"%t tst to i to 'f^rfgfs toto ctoct totto? tanyaH & «jtcto®to sif^ wwir r 

?% f?? Tm?rar? ctoth toto ?ttto? toto v to; toto? $?? vqs sm p - 57 ?ro 4t?im 

^rrsprrc?, v «|; (??? TTfrsrtzr fwl .-. v = k k sr^rr 'snyrtfe® 1 

.-. PV = K .(i) 

^jafm “f^g T ®mtarnr fifSffc «w?t ^ntOT^stn tPi s 'am-**t i\ t at^« e m^F 1 " 

Tf»raw f^r <zm $ f?rW* w? x-f-t ^rrr^ra ays 5 m v, a w:a ’(TPTra \ 5^ 3OT?ra 
^31^5. P,V, = K.(ii) P : V :; = K, P,V, = K; /. P,V n =K 

v&*ranr^rft^r csjw mi to. p\ = p,v, = p : v- =.= p,.v, = k. .-. pv = p,v, ^i«rt. p v, = p 2 v ; 

f?<t TTarnanir ji >i - 3i#<( e i c®w ftSprft Ttppr to tot f^frr <&sr to i 


l^l 


OSCTTtK: 

W*r, TO'SSf « ISORI TOT : ] atm = 1.01325 har = 760 mm(Hg) = 760 Tor = 101.325 kPa = 

101,325 x 10 3 Pa= 101.325 x lO’N.m' 3 , 1 L= ldm } = 1000 mL= 1000cm J , 1 m 3 = 1000L 

1 L = 0.2639 Gallon, 1 Gallon = 3.79 L. 1 g = 0.0352 OZ. 1 OZ = 28.35 g. 1000 g = 1 kg, 1000 kg = 1 Ton, 
1 Ton = 2204.51 Lbs, 1 Lbs = 0.4536 kg, 1 kg = 2.2046 Lbs. 1 g = 5 Carat. 1 Carat = 0.2 g. 


<mfsi3f3 tojctj ‘"tcffcra yea? tostit j 

(^) yitCT? 5 m (Pi to? 'TO'sw t vj crofra : f^? aiTOm? c^stto f^§ «ra? mro ®*ra fafeg ?pto 
em 2P3im tot afeft stto c&u toto to^to? ■tros '•to mifes ^ars? tot to croffeca? x ?ra : 

TO?? 51? (p) 4i?! Y 5P5 TOT?? "5.’ 1 *!-s*i (V) Sf5 4s?[ ¥C? ?K?> i 


16 
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b- <prra* :f^S!?r*[3i 

fofeg f$<t «T<w3nrr *iiiphi ^r croffea ataar atm i ^aaa c^taftcaw aasfe 

'arfif^ft?r toi atm i am ?r*rm f?? ■^smsrrsnrr mtmr afoar aa«t%r afisat a*rt tot 

STW l i£| at® Wf*T?lt? CaaPFJ^m Ji»r«ia mat i isotherm) *l 5 1 i 5C? 3 !IW i 

(«r) ^tica? wnm tv) aatasm?5r®T=f ip -1 ) ceraflar = % «taatana mimrMircaa amrsa (V) 
aata ag^ 5tt;a? <P" l > chafer jptot JjaR^ii5l *u*twat at-sat aia i ^wa, x am 

«i<<! u? (p _1 ) -in* y am aam amnsa (V) a&^3T5?n 


(n) ^tircaa am « ®tt?i'swii sim ipv) aata am (p> c®wfaar: f?a «mamta «ia? anmw ^ra 

aifsi am 3 amrama ® i w^ i pv - .gmas i ®r? pv 4a faaftos p t& awm aTT^Iaas aa^rcaat 
atast am i 



.-. log P = - log V + log K = (- I) log V + log K y = mx + c 

iafl> jwfl> rnfmaa am am un 0 = - 1 

tan 9 = - 1 = tan 135° .-.9=135° 


7 ®ai* x ma* ^?rr^ra log v *w* y am aama log p f|*H ^ttra ca aa*tcaar msar aim ®r x aima ws? 

fcm wro 1 35° carora® amm (faar i.a.s) i 

■spam ftlSS ema maa fafe^ fig? a maMa log p ama i 0 g v 4a <mafaa araw a*amr caaratmt 
??ma amtsam toj aa? 3 t®im x <ama *t.tiMi]<ti lamm atm 135 ° mam ms aram i mrnaisrr 
a-fta^-nf^W wafesr 5-»?i ’oi-a' mm ?lf*Pa s/.< (feg l.'a.ff) i 
(®) tog v aara tog P aw caaf&at: f^a ®marsm fafirS »ma *mpw cams, 

PV = K at log (PV) = log K at log P + log V = log K. at log V = - log P + log K = (- l) log P + log K 
Lafij '-Sj <r>iT5 ■ > i?l'i J <i c T '<1 f<J 5T*t, tan 0 — ~ 1 = tan 135° 

.-. 9 = 135 ° 

x-aw log p aw* wm log v ^ra=r ww srarowifl* log p ’sp^t «wt^ 

3tct 135° cto to snro (fe i.s.fc) i I^PfS »t*w m 5 w «ra^ri3fRr log p w*n*r log v 

ai?r wafbii tj^r «f><icsi wrciWspfT ^rsrra^r c?^ log p ^rww ^w-st 

5iTM 135° wf ^ am? i ^rasnan ^WW tmifei^rT t^ra 1 ^ cam arot ww m? atm 

(ftar j.®.?) i 
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*rf wz*' 



o 


i 



J.tS. 8 - fafiS 
log P ^rsriog V 


v^*c : ^ *iwnr 

logP^TSfiogV 


te? j.s/k i i*t1^ wT^r-nziTf 
(og V log P 


T535 L w iT^^rnh 

1^2 v ^]¥] 0 p p 


^ k£i^f& wr wt wrot ww, ^tpt cro? ww *RPT. w? ®w TOwmn "3 ^ wrarsrr ^r» 

1w» ^wror ’<5 ^ pto s wtw f^rfe <?HT to i 

^frM Wl^W IfEFtT : C*T CWTOT WTT3 <jSV-£ *TTtI7TW TOT ^ *fTOTW Wf^lT 1 ^ ^©CrTT 

fyj ^ff f%fe^T?T WTW Wf, W<T$S ti ^JSWT 2F5TW WWW1 frltffwt^ C^f^l‘PIS 

WOT WOTW f®F® WW 3 ’TW C^TO 
■2fTS I WJTCWW ^<$0ETO WiT^EW CW^WT W^WOTT 
*|j | CT«i 'PH wf! i iiW^ TOfSHlFT f$W C^H fwf^B *TOW 
W?PsW WW ^<$£OT 0*WF T 

3[f*f^ W^.TO 1^T« TO, ’ z ^ ^TRTO TO CWC¥ 

\ %tSl^ics wrow 3rr?[^ wtstot ww. tot mr* 

W<JTOTT TOT *rw C'fTO^n ^*JW ^TOW TOTT W TOW 1 
TO W1T£W? TOG WT TOW i TOf ^3 TO>Wi 'TO® 

c*to*iw ^ tow wr ^rr^? to 

<CTC<1< ^2W OTTO ; "£w ^Wf 5 ’^XPRH WW TOWt CWltWqll^TOW WCTOTW CTO TO I TO 3W wrer 
^TH$ totto ^t je tsiw a yro ^ *pr srwwW ^ro tow> crow to* nttwrfFr ^rto f^<r tototw 5t^r 

» f&<vpf.^ W ^f'J WtWTtW CWWW ^TIC^ CW3 WtWWd TOWT ^?j ; CWTR. \0 : *TT^ 

TOTT^ WC^IT ^ (N : 0 4 ) i NA ^ 2NO } 

Tp^r njRWW ^f c J? i TI^ iflMJ ^ £RT<lt'S7j ?¥T *TT i M i <4 CCK 

H^S. SOn, SO, ^ITTW ^ CTO 5^f ^ i ttTTO^ TOTO H : , N^, O: 3 ^ITPTO' ^ T?T 
C5rti?1^f5«lr.<s CTO^ I 



W i,0> : <tro? ^f3Rf Wl^ TOH 


Cl 

i 

f 

F? 

jV 


0 


m 


i, f^r^^fTOmv ^rsr p c^r^fec^ 1 ^s=sh ^5^? 

$ ^5<eic<F "^ra" ^t?t c^c^h : ^rnr^r ^ to ^ wf6? i ^ i ^r ^ toto? 

1% wr^'TOM toc^t ^c^rf c^?n w c^r? 

s. fiff < ftTOWui v w^rsrp ffrefifewgfffe fero to? 


(CoroUarv of Boyle's law ) : TOW? 'TOTOtW f-iPrS TOW ^TOW 

wra^r ^THTTW ^TF^Tf^ ^T l f?W ^T' ? TTOr?i ^TTOfW 5H 

WTTOT <1TTO * 

Tjfw ff? ^TOW®W m ^ITO? TO, G p^ \ G d WW ^TW TOOTW 

PV - K (WWW WTTCWW G tm~m fifW) 


is 
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io 


mm : f^Shr 


^rsrar x w 


pv = K 


^Px-^K 


.. -,31 

■ ■ d - v 


^T, Pm, = Kd 


v=f 

P K 
" d " m 



^3 



*TTic*nr 


1 *^?r 

1 

’mr>?a 



U HI 1 I-..— . vim m win 'JJIU-TH 

csm wra w, m faff* k % ®rmgi?r faff* **J ’ mw * W 

’Bflitetf*' ?TMI^ fl TtfW i FT 
^tTTPT? Wrcrer ET^ 'S v5T»fS f T J fT < 


_ tv 

^Ci£ jf^ i ~ '$ *FW 

in 


P K 

■\ 7 = K" — 

a m 




/ P = K'd ^P K( 1 ( , .(i) 

%sr ®mrara fafsg «ca<r ^mwa ^ nrp#? wra w inr i ®r? % ®mraf?r 

*rTTCT?r m W7t ^ ^nsw m assnm ^ i aft % ^wuan* p, « p, 

^ ^ "f^T? ^ W3FCT d, <3 d, *JT (i) a? sjf^cRr a**# raw «mt arc ^ ^ 

• P> - dj‘ 

TEW *f|M3 - i„8 : j 



A* i 

■■ s ^marra^rwe *rrw c^h^w ? m 

<3 ®T*Tsn3IT ^ ^TT c^F? 


®*fW > I 35 -c ^mraw 99.99 kPa WW C*tWT f*1*fo wa* m*TC Wea 550 cm’ i % wpnamr 
4 NMf W*t 600 cm 3 <a -ffik'INf t«w aw 5 twa #f a&rc® awr 

asrwra: acsr^a a 7 ,<i<] aif®tf®?> anrcn 375 e ^rrstiT *nf 5 j- 

PfV, = P : V 3 


„ P, V, 99.99 kPa x 550 cur 
" Pi = V, = -Sm-= ’I -6575 kPa 

.-. c*ra Bra awta^ yM uw c?flj1 

■'■ = (P, - P-) = (99.99 -91.6575) kPa = 8.3325 kPa 


p, = arrafsr^s sm = 99.99 kPa 
V 2 = c*ia ansi's* - 600 cm 1 
v, = ar«ft?R5 ansis»i = 550 
p,= c*fawr = ? 

.-. 'sT’Wl^na ^iPPi?f atTsr^sr h oo cnr' afija** <U 9 !.'« 8.3325 kPa FTa^PT vitS i ;^ 1 

^ : 38 °{’ aroa *Jk4*i-n? c^rcar airca? , anraa 250 cm'* 1 i si*wiaiT f|sr 

caw wr w ?i*t masr ’ansrea %?ra 13« cm 1 1 aic^aa wnrca a>f 1 

aaraH: aifir. aacsa arc^C"ra wnroir x cm 1 1 acsrcera ^raa arran' ac® 1 ^rrerar j^iaic® aTfa 

Pi(V ( -x) = P;(Vi - xl 
aT, P,(250-x)s2P,(13e-x> 

^T, 250 - x = 260 - 2x 
ai. 2x - x = 260 - 250 
.'. x = 10 cm’ 

.-. ^rcBa vim'c= 15 ansr®* ] 0 cm 


'San*. P, - ajtafiras 'em (Sffa) 

P; = caa Era = 2P, 

v, = asrcsa 'stc^pt? air?ia anafav ansi®* = 250 cur' 

V; = ^rl'.'fa^} tfTfCTa C*R an¥3* - 1 30 cm 3 

x = aroa wJm< ansr®* -1 


J.9 
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IS 




ftwM? - s.fr: ^ 

i. 37 °C TOTOT <3 09.99 kPa MW 450 cm' W?TsW4 <9?i? '■11131 fog "itflilM IP -MWi I 550 cm J 
gffllW; ! TOff TOl1?W MTO? 3WT I 37 °C TOM3H31 ?@? ’H!3I *liwl5<i M? l : 81.81 kPa. 

30 °C TOMM? <3 765 mm < Hg) 5CT <9Ml? M1W? C? ’ail«5S-J l?«i volfl '/ 3 ’ST’T PT3F3M3J? <m'C* MW ’lil-nlut'S 
5TW?#t nffiic® TO?©5? : 382.5 mm(Hg) M? 53JC5 to 1 

«. 35 °C ’MTOOT JwflS- 3TO? fof 5 lf?M e r H, MIW? TO'S-l 1 atm MW 200 cm 3 >9??. 852 mm (Hg) 

MW 180 cm 3 MW 9!C4W4 «33 fMf? ^ 1 %5?: 14.7826 cm* 1 

s, Mflfc^n?r arironPr^nr t.75 atm mw ■amI? wsw 25 m‘ h : to* ®i¥ mm mwt i tows <« «n«w 

csppl&g Tt^ifircs swrist wsr? s / 7 to i c^fDc? mi ww $f*c« war ?wt i msmww? TOiMart fiif? TOW 
CTO BtbTO M^l? CMC? MW? slfo 100 cm 3w>A5|d TO 0.5 mm.JTOMS l ®^? : 760 m I 
<t, 35 “C TOPM? a 1.01 atm MW CTO <9Mf? TOW? ^ 25 g.L' 1 I TO* TOIHMII? 780 nun (Hg) MW TO’lfcfl 

"P'S? <5 as : 25.4038 g L” 1 I 


>► j FtsfCM? ^3T (Charles' Law) 


M?lfw Ml l f* ? <9. ft. M*f? 53TO 8*1W % MWf TOW? ?TOr*W? WTW TOIM3I1? WTO* 

MW? I f%f? MWM *tfhFRT TO fMMTC3 ?*#$ M* CT, 

“%r ftcn fflft ^w? cnwiwi tow? mims? eft 

pwpffpl VSMUTJJt ?t *5JW? W1 0 °C WMUfl? 

TOW? TOM5W? 5=T MW ^f% TOJJW ??W l” 

Upr mw cmiwt ftfS? *c?? tow? mi?$? o °c 

■3TTOMI3J V 0 cm* M? 5 ®W, 

1 °C ilWH MW TOW? M1?«W? =J% V 0 4? ^ 

Vn , 



27.3 


cm 


cm 


cm' 


cm" 


fS3j ^0.?& ; 61*foT* 

,•. i °c 'BT*maT ^fet w m?™ csnc ! «i3r«4 = < v () + ^ cm 3 = v 0 (^i + r^J 

2 °C «WSTia(T 7FW 41J1CTH ctU = V,) (I + 777 ) 

t °c ^T’TOUT 3FW art? «na^ = v 0 f 1 + ) 

f ■> 73 '^ . 

,-. f?tr MW 273 °c wiMianTr *mw? c*iff wis'iH = v 0 ( i +%f J cm '* = 2V o cm 3 
^sr*ik 0 °c Tsr^msH ■amraw^ fw«*r mw to i 

■J51TO 1 °C 7PW TOTO ■ami'AWiljrR V« <95 — cm' = ^3 cm 

,-. 1 °c ^TTOiar^nTO tfw tow? cm? ?tito? = fv 0 - ^tj cm 3 = v 0 ^i - 273 ) 

2 °C ^TTOat^tOT? MW TOW? CM? TOTO?= V n (l -^jJ cm’ 

t °C ^TTOrar^IW? MW TOW? CM? TOME? = V„(l -“)cm 3 

273 

.-. -273 °C TMMJim TOW? CM 1 ? TOTITW = V 0 ( 1 - cm = 0 


cm' 


to 
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3?TBH : ^ 


njKm y w s x w fc*iM friftw W3^1%fOT c^ifer 

WC^T ^T?T C*T ? ^TT*t *fTfPRf ^T? t 

-273 °C WTCfiST? TO** ^1*1^ *lf$<f»a»1M *pT W **Bn _ _ 

Y j*'*' P = 1 atm 

-}Q 

[—20 

P - 3 atm 
P = 5 atm 

1 -1— X 

-300 °C -250 °C -200 °C -150 °C-I00 °C -50 °C 0°C 50 "C 100 "C 150 "C 

t(°Cl 

ftajl.a.jo : I CTO Nj mm V, TOW t it? PTO 

tocto cmrr to -273 °c wwto pfteTO Tj?fc c^r 
c^tt Wfiamr mro 'srnrs^ to to 1 cmfea cto* crntT 
TO. 0 °C ^T’TSrnTO C^TOT fsifcff *rfro*f mm TOTO V„ cnv TOT 

Tf -273 °c ®mrar? fnf^stw *pr fnr ^mr 1 tort. 273 °c 
aiTBTsiTi n srnr®^ 0 °c «r*pn^ir iww 2 V„ cm 5 

toto 1 

: toto to c?tot ’ifhfifk totto *titot ^mr srr 1 f?^ 

mprcmifep fag *rniarr? t*ro mnf?® ??to cmr to c*r, 

-273.15 °C «T , TSrT3ini TOi'H ®lf$<l>«IC? ’fTT TO TO I 
-273.15 °c -273 °C ttototo* *rw »pt 'srmnarr tot to 
fit* 1 TOt 0 K fRIt mm TOT TO «nw I -273 °C = 0 K 
?r, 0 °C = 273 K .*. 1 °C = (273 +1) K = T K 
CTOfmTO CV.m emiTO TOST 273 CTOT TO ms? ^T wf«-i 
mm ®ttow ’tram to i 


j. 37 °c toto 1 res. cmfm towtto cw mt. 315 k ’ewnsif cTOfmre cw mm to 1 
*. % 'FK’f 0 °c cro 65 °c ■amrarcr ®fr® tort ftij *iftnr«t mm toto 1.0 dm' to cto i .238 dm' 
tot 1 d? toj? 'fliwnai mnr *rem to profaro ®rman? fjpfr to 1 s -273.109 °c 

If? Fipt 0 °c csw -100 °c ^mraBr fro ctot cro ISrfJft mm 1,0 dm' ctos^to cto 

0.6339 dm J 53? 1 dl 3WI3F^ f .W «npp^TO TO cmlwi WTOITO ^4? ^<T | ^g? : - 273.149 °C. 

IfeWfW^TSfTS - 1.3 : 

S. wiRji C?PH 'TOTOH %3W 0?*f f5? (°) TOTO m' I 1T? 

i. ff? «ii3r»w< «ca? mm pros p msr t cmftiaRi srf% firo to? 

ftl^t-'tfl ■'joan Sic.<dw)'®l s ^BgfE 3jf^fi SIR? ^T? ’HTCm c^wi 2K31PT 'TOT, ^ <p>j *fTPl% :j iT3n<l c r 

® i*i v i d n ns ftm 4 ^afi» >i^«r-® r r< cstr ew i ®TOra 3P ^ orc^tt ctoto® <a ^sr? suro ^iw? i 




; 


|*T3 *' !r 

m i? 


fit 








jp r?r^ 


fe : C^rm 2 



ll 
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3ptbh 

C*T^1kai? qi g l WJ ' sMct? sjUJRT ^*np*H' (Graphical representation of Charles' law) : 5IW 

*T71i?ra CTOI •ffFT CTtl ^35. V = KT 3wfl> WM I % 5fC*f C^TK 

^ujppj ^anv^. 11 v) jut stf *rr T'^Tirram wxw ^ro t <a*R y ^ v «rc* <?r*ifra 

f^r^nfr j|^wB P»tT ■‘tf’SST *mr (fear ! *Rprawifl>w 

yir<-^ ^ w i yrfrts pg- vsT*rat3F o k a ^rniamr «m??Rr -m^ ^i i »ra»rca i «tl1&OT 

?f^E wr*r^H' c r wtt c^PTC^n' <t-w oK ^H^PUflr Pn^i '^T'SUT^fs<^ i ■s ok ®T*f*n®f ^t 

^<5 ifi r s> r^fe c*ip it wr^rawTr ^hict? stitts** ■*! i w<i srr*Ft« *nf% jit t a «T*T3i3(Hr ’tiM 's < *^ 

*tf?nrf^® i^?T *TT?I I 

f^I OTT’f fjrfSfg «(3<r C^TOT *RTOT? ; =mr^, V ^*tw -W ^mfifT. T <FT*rfra ^RSST -MW C^rffersi^TT? 

■spreift 3 *mh*w t *rr'S?r ^rra i a c^rr^i^rr x ctot «n*o® i 5 ^rg 

ajrs c<rvi# x sitstrf^ riw c^w'srtw (fra i.o.ii) i 

! UKT?t T$Z Y ^JIPT T (FT’rfra 'STKJI 3><tM C'T’ffra'SWRT at®l*plt>(.'E^ T 'SW^ ’flIWSW ’RPTBNT 'TT'STiT 

3JTTT i 31 cg*IT'K 5 TT X 2W CSIW fafeji W3 \ »l4P>X WI*T 2ft® flWWOTT X C^K^ 5 'srfw®^ 

(fef 1. 31, >8) I __________ 





fra i.«.s$ : f|a ww ®i 3 re fra •. f?<i ra* 
TfPOT 5 v t wsrfra ®rhi *ui(,»is v *wnr t <?Nfi<a 


fta i.'o.is : fql«a f?? ra*! IhKB 

S3? ■’Iilt-’is 



?Nt^ : Rpt 5K*f W1W 1 *TTTTFT3 ’’311515*1 (V) « ®W»ll<oT (T) CT (FMfRaBI <lWl<o 2PS|*I ^ 


3TWST 3W ^®TT ^CTT 


Tftfpraf ^]3fff ^ (Alternative form of Charles' law) : f^t 5TC*f ^RT COt.'Plt'tl MjlWl 

^rfTFf 5 TTPrf&?r ^itwfPw *rair ^r^wwi 3 t d »t^p i 

*m ra’T fjrfws «C3?r c^r o °c, t, °c, t a °c, t 3 °c. vsTWimr <s* ^rararcw 

Vo, V„ V:, V,. cm 1 ^an^ffW, 

t,°c ^T-w3Tt?r ■*ii?J'bh, v, ^ v,{ i + = Vt >(^T73^) = (2n + t,)DC = T| K 

v, v. 


273 


tmii*i»mM*»**n**f»i i, 7 *^ H '' BtlHB,,,,|,,,T ' (^ ) 


\ /* "^73 | t "\ 

t,°c "STWsm M ^mrOT, V z = V„ (^ 1 + = v o(~ 273 "J = It 3“ ' a, N t:T > (273 + 12) = t 2 k 

.(ii) 


. Yi_ V, 

■■ Ta — 273 .. 


a 
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i8 


: fitter *fsr 


tj 8 c amre* v, = v 0 (i + 3 %) = v 0 (^p) = ^ am*. < 273 + to = t, k 

....... <ii*> 


V 

T 3 “ 273 *****.- 

.-. (i)^, (ii) '6 (lii)^.*#^ WOTTO 
V, V, V, V 


Tn " Ti 


273 


j = K. ar, v = KT : V « T .. 


K (3^) (K 4«tTlHma? •■a51 W?$*rj 


.... (iv) 


iv a* caw* fera ca, fta wen faft© *taa nuRa rtt® 5 * «ia ©na 

nasr ^missra ^rnrgnTfeas \ 



aR aNR : Wa 'a^ftRia ’tfespf ’tiTCTtf ©na 'aiiwiR'* waiana ©aa fa©a%r 1 ajfnsrraia fast wr 
*nw *sg«RTa nf©m «f© a© 1 ^a w ana ‘s^rt ^mat caft cw ar osm neaa rtur 
wn anna aca 1 ^ 1 © m fipr caw waatana far a^tR aiTRa oiiaawa far nci> 1 



fB«l ©sa nT's - j.br! 

i. fta wi ftftfs scaa amaa ’waarar at^iR ^ta'scaa fa; at© casa? 
a. Hwiw caiUa arf©a Bianw wall's ca nfasrtn at^pr a wish, ^teaftR wia «tw cal 5 ! ai^pr araraa ca=r» 

•tmw i t fit mt 't tflRt awflit tt*tatai .w *c tct fl? *w 4tt imr Rttt «*tt 

(ti aflffit «TT»W SM *R RW , WRWJBt W fa. *.v, tfR<***J 

aratata: w^fcaa 


Y, 

T| 

Ti = 


V, 

Ti 

V,T 


', 2V|X 303 K 


V, V, 

= 606 K 

canfarna c$r nlaaftSas' 'wnaRr - (606 - 273 ) °c = 333 °c 

'smtaju ff = (333 - 30) -c = 303 °C. 


4t1R, t, = i**i r ®«t c$r arsffw vsmnar 

= (30 + 273) K = 303 K 

T; = ca*lf*a C$R nfaai©© ar C"W aiw = ,» 
v 2 = can ^lt®sr= 2V,, v, = awfa-p rws^ = ? 



fit.« ^a - i.}> : 

i. f?aMR27 °c whihi# 3c?Rr ijiyH ohwh i l. w^rniamr’tiTHRj ! wsa 2 Laca?©sa: 327 °c 1 

25 s c Wwimifl araa iflatfj mTRa ^t?r®a 480 cm 5 1 wn f?a caw ^ »niRa v nr j a 55^ 120 cm’ far 

^»>a : 74.5 0 C i 

V5. %r m*\ 27 *C ^TTtPB WW 450 cm' 1 i 62 °c ^mws m 3 ^ W W ( 

®^9?T i 52.5 cm 1 ! 

8 , 50 g wm 785 mm (Hg) WT 27 a C ^T' p WarT7T 15 dm 1 *mj5 ?W ^ I 

25 dm 1 ^IfPBCTT 1%S ’TOS ^WsfTO WT WTI 1 ^WS ^l.fTCT< f^f? W : 227 °C I 

if, Pnfo^ Os ' S TTTC 3S RT ^71 98.95 kPa 450 cm 3 TO I 5 OT 

^f]N5t4 wtfew PmfieBr'* 582.55 era 3 I C^fTO? 1}5 w|# f^TT W 1 : 80.41 & C I 

^ 980 cm 3 wsra*r ^ ctoifttwi di ^r?r^ c^p#^-^nfw 

W t W t^fSw 30 °c totobt w to ^ otS to^? (^i) ^ wmwm 

^: (v) 3o°c i (^r> 39°c w? j 
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jjwjs waw (Combination of Boyle's Law and Charles' Law): 

acSOTS : “f?? ftftt ®iaa W1FTT 'iJIWil | ail?NH >5 nTTCTa Sf$& aiWv rw lfoa: l” 

m4ct< ^ar: “f?a wa ftft% iscaa cancm niiwa ■'srt^ri'd ara^aa aaa w=Tsrranir i" 

Wfc W3ta CtStpTt nftTta arRTW V, ST* p fl Cam%a «miap T 5W- 

ataw* aw, v « ^ [wr fw].(i) si^fwa ag aw, v « t [aw sr*r f?a i].(ii) 

fTwtftwa arftta (it s ( U ) ;?» ^**4 ^=irsr<tr ft-?rw *nfa- 

v*pT (awwmigr asmSs«i3 *tfaatfa%r) 

T PV 

ar, v = k p (aaica k at. pv = kt : -y = k .<m) 

jw £ isas^ nfaw maa afa<f«« ra, «w«*i « ^ttost aft p,. v, « t, sa wx. 


LYi 


= K. 


_ P,V, 
ga^-stM -±— - k. 


pv p>Vi pw, 

T ~ T| T : ~ 


= K .*. -=r = 


PV P,V 
T 


at,^-^ 


T, 


T, 


PV 


ac?M a b'i4wa ^jcara wsm ac«. — = k at. pv = kt 3W <a maa wsa ’’pra a^a>aa 


WT **?T I l£| 


'afaan nrrwa srn. arnrw « w wwrgta awr waas sr^pa asja 


| • ttpt aNta : i. *ifftnfttca ctiww t ana sfisfsa aaa arf srcwn amasr a «nftc® argaftn nrm^aw 
IVLTl atfta ft^fr 'siwt sfena am aarc aa i >a cws a?^iftr amaa ca m (p) aftam aaT aa, an 
ait£ artcaa am i .m4ch* «n#i+ na . 

■arta nntaa sra (p) = w* artraa aia fp s > + aftamram stwiamr ^ arcw era cp f i 
■•■ P = (P, + P f ) ; > * P (1 ) = (P -P f ) 

alt-^Mlwa wwrarw st^la arc^aa st*r (p f ) ga ala cacata waft (Regnauit s table) caw srin ata i 

^ aft wrw anwa awr a? arw, ^ta ctwcb nrcaa ca# anr*a c«w asfta a?ja aiww %aw asaw 

ajtcaa ■■siih'ah nT«aT aw! aft a^ft a^a ajiaw x ^a, a»ca acaw « !>r4caa wa ^jtaia ’tfaal^r 

afftRW#%w, p ‘ (Yrx^ 1 ^-*) 

1 *^2 

aatw Tsraarata aftawsifti <haw asfta a^a 'uiaaiwa wreat afiaw a# at acw ata ca«ar aa i 
«. 'stwwt « siwa w mrcaa ^ wsc aa -nfta^a ate fts «a av»m, cam am ar atana wtcat 

afta^rafii at i | 

OTiH ft-sat caftw aam ^nwraT s sm a^fc^ cm.m \ -aw aawen stp ar ntp aat ?ca 
srrw i jia ara's ft^at Miarcaa war \ awa waaiarr o °c aT 273 k 4a? atara '6H i atm ar 101.325 
kPa at 760 mm (Hg) i STP t®I.O CaftT Wia W 22.4 dm 5 I 

SATP : SATP awl Standard Ambient Temperature & Pressure ar 2i»)H aTtpre^fa WWIStT 'S SWf i <a (.•* wi 

wwwrw 25 °c >aat sraw i atm ar i ,oi bar aar i satp cs maa camra 'strata 24.789 dm J moi -1 
at, 24.784 L mol' 1 I 


^4 
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ttwrot > t 37 e C fl 102.25 kPa 5fW Wtp?T ’^CUT '1JIWI 500 cm 3 I STP C9 J)f 

'Wtw’T Wrr wr i 

WW : 47PT « ^31^ xjikk 513 ® ^jR^y *rtf _ 


PV _ P| V, 
T 7 “ 

V = 


" T, 
P.V.T 


PT, 

102.25x500x 273 « 

V = ' ,„, ... — 777 :—= 444,3423 cm 


dJftR, p = STP CS = 101.325 kPa 
T = STP C5 ®T*rm35T = 273 K 
v, = ■’tjtct? arrafw isrrcrw = 500 cnv 
p, = afWfar w*r = 102.25 kPa 
T, = srrsifsw ®mrarr = (37 + 273)K = 3 10 K 
V = STP C5 *HTC»Rr = ? 


101.325 x 310 

pTfl STP C5 WTire^f 434.3423 cm'. 

* 1 30 *C VfNMV 1.015 atm VTC*f 850 cm 1 ’arfllOTF ’tlWCT HlPti ^W( ^fiI 

*nw 'aflfjro 3ii « w »W*tTw I (30 °c ®rawrr?r W’R!' w*r 2.95 kPa). 

3R1W : <3 ITFSTEW ^rspjtr *31 57s arrsm *T?. 


PV 

T 

V = 

V B 


(Pi - P r ) V 


lPi - Pi) ViT 

PT, 

1.015 x 101.325 - 2.95 1 x 850 x 273 
101.325 x 303 

.3 


= 755 0323 cm 

.■. srsK af-scw w*?' fl’Ufc-; 755-0323 chi' 
aw wgiT 22400 era 1 ^HTC’TfT m 32 g 

.-. aptH ^ 755.0323 cm 3 'Sfa'Cwa « ®<r = 


P = STP C«m = 101.325 kPa 
T = STP C® ®mi3T = 273 K 

V = ■flfflCSrM CTUfjRt 'Sl'ir-4't = 850 cm' 

p, = «TOft*5T*f = 1.015 ami = 1.015 x 101.325 kPa 

p, = 3 o°c imam 5 tn = 2.95 kPa 

T = csta grefo ismarno + 273 ) K = 303 K 

V = STP C5 ■Sir^CSrC'W : 4T!3P5JI = ■> 


32 x 755 0323 

22400 


= 1.07862 g {205) 


aw 'Slffltaw <smr®s 755.0323 cm 3 <05*. *? 1.07862 g (sn?J) 1 



%w - i.lo (TOFT « St^CT«^ir«tCllW «PM) : 

i. fsrfifB wrmaircr 101325 k? a srca sra? «tTrc»Ri ^rnra^ 3.50 dm’ 1 ^rnsnar srn 

2.25 aim 41 4S?rr ^7 *TTTCT<r #1 ’’fRuraH $^55: 1 .9444 dm 1 25PT *ftW 1 

25 °C wnw 99.95 kPa Win Of TW fsftft afcw ^ITtPPT TStJffW 0.55 m } . ^mPUl %• f3JT4 $75 

m*it Tiff! *fsr 0.625 m 1 4*175 WS ^ C 5 W 1 W sfrpifel 5TP1? ft *r0lt5s ^T? W : 11.994 

kPa JjiPT 35^ i 

wfir? 3I^PT5Ur S MCI WT3 «r«CfliC*l<l -ura-i'-l 200 cm' I '5t'WI3F> 1%3 (3TST m 

4^41 i-<p|cb^l '-Vi .^l-l ^TTr^T 105 cm 7 I ^ICbil , Ib-o^ • 10 cm" 1 > 

«IJPr ftf^rsrw 25 atm WW 40 dm' 1 H : «{¥ ’STfC^ l 4 dnv ’*Hil4>4fiPfS C^IW 4 ^005 ^l?t 

^*[T W, W «ff®1l> C^E 5 *?! Hj W 5 !? 5r°f 2 atm ^E4? C*n3f WTTS vsT' f fsnaT mi 

STG | : 125 ft txT^ff I 

(f. 4PPfit »nar 1.6 atm W 5T5J 4*?TE® i 24 °C SiaWT « 103.99 kPa PlEa H 2 W5 4T93 »flaii5 5Rmr a? 

^ 5 <s , w ^wwrafrcr ^03# cw<$ ep? : 190.022 °c ^prsnara 1 

4 . f^t=% h, <uixc4i 19 °c ■srawT fps ioo °c ®mrat *r#s wr csra ?nwt fera«r 

W I W 101.59 kPa WT ^9pT W W?T 4^4 i : 43.2569 kPa. 

°.. 27 C ^TTaW a “60 mm (Hp W74 414^> C^T^I 'STRl^r 4511 cm 1 1 17 °C ®T' t TOSr S 101.99 kPa 

w ;rw '.4<a-:«a ! srr?rai?^ ft : 17.8363 cm 1, ^PT I 






8 , 


^5 
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<PTT?R 

v. 26 °c 's ifim wra 100 cm 11 TOmar ® 5 u fte«r to 

<mt$?r TOdln^R rto 593 an' i \ '&$%; io,8476cnP 1 

b, 15 °C WTOT ■'S 3.017 atm FlTf 288 cm 3 H : TOCT *11% TOm EffiFTO TOT i 2<TO ^TOST '-a 

Hi m 3 ^ ^l^fa to i <; 15 °c^miro^nr ^ktoto i. 733kPa) 

$TO : H ; 272.9717 cm' dT<!> W 2.437 x HT : g I 

20 °C TOTOT ss 190 kFa W*T W ^SWT 1 dm 3 TO^l W TOFS? ^95 ; 572.358 cm' 

27 °C TT^rawr « 765 mill (Hg} TOT 0.95 g 0 2 *fTR .^Ttf^T ^fftrTO TOT TOT I A TO^T 

Ff*f 20 mm (Hg) Oi dRT I^Htt TO ( ®iS3 ; 745.9293 cm ' I 

» | ^jg (AvogadrcTs Law) __D 

cron *m?k to, s TO 1 ^ tokw sfTO toi to. ^ TO c fif& ^if*i<t 

vprrfkn ^tjrsnf^® ^ktow to<t i8ii ^ Swito toto i 7jaf5 iiTO : 

uT*rsnsrr e ¥ft*i w^sni^ro 3T ttto *tTO tow ^r<j *rr^ r ^3'.**^ 
tot ttt?l ftfSs $ tof c*r ftott ^rnc^ ^tr toj^» wsrtsst wto to*t 237^721 topt? 

35R&TOT C^TT? w, 7TTO, TSff^l OTTORT Wtftrfe^ ^Tr^fe £N*lTO? *TOj , 

M. '"Pl’JT t i C 

10 *fftw «rsn^ eRi^r tot 1 s^ ^f& ^tfhpr wrs 

^ 1 1w di £i<Kg<i ■srrat^f ^c?r Pf^iw ^TOt TO ^r v^op.. ot?h 

di toi^it ^::^?. srm w to c^r, 6 sto ctot^ ^tr 

snm 'S yrm wr 22.4 i ^ tot i totoit 5 m ^orto 

n h TO dlTO TO 1 dlTO TTTOT157 -G W^ h WITOOTT ^ '<H 'ST^TO ^TRPT TO 

tow® 1 ^ c^ror ftfSt 3TTOrar r « c^rrt mro to to^tt 

TO fTOI W %«[ TO I ^TT TO. m ^S wmiTO ^TO?[ miPR ^rr?h^r 

i ^sTR '-5j < ^f? ‘Sfisr 1 



g iii^f& ’tro? 'V 1 ^to cto to^it f n' to fip ^^Tsrnn ® ^r:^ 

5 V oc n. (^13R ^TTOKUT « FK %Q 
R 

w - v = kji. iflfBt wK«wr®r 7s sue* 1 
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RRTR^ : featR 


j 3 HISAlr. 1 l HR? RT'TRTXT 2 OTTR RRRTRR7RR RR^T inpTH RRTR bflJRjR 7 SI*J Sip^; ^rFRTR HR? 
^-'^-siKsr 2 WR RR*T 5|j CRT^TR 'Slrll«*i RRTR i STSTM RMRTHT 2 R1 t;-R H RP 22-4 L. 'Ssfns RRR iTJTCRR 

^ arw-wspj rtrrr smr=r rr?tr 22.4 l. ^rni*r«fR®r fareR 131 smr ir N^s ?r cr. HRsnRjaj^ 
?t hr sfR-^flii'^ rt hr afR'^rifi'.^ii R74T iRTfapCT h*aR ri^, irrt^ rt htrR'TR r^itt jfR i h r?*jttcr 

'aulwIlKSiT R^ptJt R4f 5? I fesalff' fR%RTR (Milikan) 4) a?RR R?*m15R ins fssfR rtrs i H7R 'N* rirt 2fRT*t 
RRT ¥R HR? 4] RTS 6.023 X |Q‘ 15 I 

1984 ^m<s il'pac ^nf^! RSRlPr rtwrrs! nrftra RrRfsR r?3st fsjfeiR m ?r i 4) r?®t Rrpnft 
rtrtrr c ■ adSr.JiiyinfSR 12 rttr rr r?rtr ri^r *RraT^f rtcr if r^rttcr wnT^rirrsp 3 t?rjt r^t 1 
Htwre fsirfRi auiffstmrosr r?rtr rtr n = 6.023 x io :j 1 

^nCSWtDp I Avogadro's constant! : W.«1*lla! a«Rsfft 5 ^ RTITStRTCST R?RJT CRTR 1 Rf 6.023 x 
10 ; 1 CRM 1 n15 HR15 7RSF%r £fRR RRJ«f pr CR1771T CRtlRR I^PTsfR C^f* RRfT Rffcs RRR RJ itflffor Rl5 
| 7 ?tr sr crr | ijTsr-wsrr^x® 'snT75T*fragr r?rtr irrpj stir 1 c*r tRtwi .trIIir rt crUrr iRipfa 
'««3' RT RTT^TT R? C? R RT CRR 1 STR-R'JpTs RTP^TRTISJt R?R7R R 1 } SlTCR ) r . ' RVif. f.R | HR i)7R- 

R^ttr ■sTTaRrcsir rtrtr rtrs sttr stp p? PirRipr m*R 22.4 IrStr ai i ancR Rnwmw rsrtr ^ 

»TTTR 1 HA? <m sf®15 CRYH si|{.«ii«| 1?RTtR RW HR? HR? 'ilfsif RR 6.023 x 10 :1 1 ^RsIT? ^TTTTsPfttST 

R?1||15 H 'T'-fj 5r^»Sl-l 5°<<i RffSf 1 

H 3RR5? HRR CSW , fe? i 5Tli7SWnST RR.TR TRFRT HRR (Rt I 

®»10W! ; ^^TRTOnr <JF3i s 


2 g i'5C*l7'&7'R TTWf R C J?T TTS’Tn 6 023 x l()-’ ; flj, 

1 8 g nc*n ^ 6.023 ■ io :i 15. 

mwrf^t want crcit : 

1 g 5i?^Sfi;*w< twt *13^7^5 5rw 6.023 x io r ' 15. 
j 2 g RniRTT sr?;4TT r?syg<[ 6.023 x 10" 15, 
^T?R3! CWT : HR RTR JRiaTCSf^ ?rr?TRR W.'<\ H" 


32 g «1V|CSri;«il 4TWT 3113? R;.^T 6.023 < lO 21 <5 
44 g CO ; ■£? ^743 Wpr ^TT 6.023 x 1 0 2 * f5 

16 g 'SlfacSrR* WTfSJJ -»f<raT^ 7T?^ITT 6.023 X I0 2 ' 15 
55.85 g ’sp;sfT ■Rfra‘'fR 5T«-sirr 6.023 x 10 2< f5 
■aw.^ ■RraJTt 6.023 X l() ;! 15 


41R tam fsfa' HU 5CSO ^iflOR RS^irr 6.023 x 10 : ' 5; HR OT Cl' HR ^tfj arRlRirR“RJT 6.023 x 10 : ‘ 15 


|A RW RNCR : SI RSTrsjR *ffR 5 m: s t?r HRR ’CTR* I si ’TsjliRt'O CsmRR R^ 5 ltR HR 17 R u’raT' ? R R?T 

LIm^ RR 75 — CRTRT ‘ s T>in^?F CT ■®RRr« Rf'tRRT St 4 TT C i; HR 0.012 kg ''fferiW RIRf Rl^R ■RRSJl’JR 

R^RirR 5 rr 5xr, if rIrstircr ^ 'rt^Jr jjr> otitt rr i h^rcs *wrc4? Srtrir r P i r i rsht® ♦rorfa rt< 3, otRsug. 
'= 1 TRR t«.tlftr.R CR 1 RJTR 1 £fRR'R^ 0 012 kg R s Jl^ 12g C l: HR Wfl 6.023 x 10 :3 R'RIR R 1 RR * 1 RRPI RSRF 1 H Rjjaj 1 
® 1 R 17 * 1 R RfRHTTRR HRR CRiRR RtWR HRtCR RRT RTR- CRRRI RRlTbfR PT ^IrUTM R TIKBW ' Ti& T RtRTR, 

6.023 x 10 : ' ^RIRfR rT 9R! RTCR R RIRRMTR if RRTPfe HR CRPT RRT I CRPT *1^15 RR R*ft? SI7R1W 

fRRfR CRt=T R 1 R?JR RRTR RRR 5 -pfTRlR RRT Rl 5 ^ RT^, RRsn^t, WIRR ?®Tlfe RR 1 JS ?R 1 

’TTRTR'IRITR | OtM RRRl^ Rt RfTRR RRT 5 6,023 x lO 2 -’ ’RSRR RJ«J, 'TRST'J RT RJ 1 R 7 RR : 5 R CRTRTTR RKR ifTW 2 fRT*t 
RRfRT af^R CW 5ftV-^»t. RRRfJR C^TR HTH-'RRTT'J HR? RfTRTRR C^rs SW-RTRIR RR 1 


sm-’IRSlt 1 ! : f^nprt CRttSfR -RlRSr'nRR bRTR arp4 HR7R £TRI*f RRT^ Rb SUR RR. a?o STIR b!RR CrIsTTR if 
TRtTRfR HR RRT ^R 1 P1RR— HR S(TR-' ff fRR r ^ RT^S RRR* 12 s RIRO. HR afTR-^lRR^ Rf^'QaK'SrR 

R^TT? 14 y HR? HR SflR-’fRRfJ R%SR RR7® 16 g HfeK&s/R CRTRER 1 
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iPTRR 


lis> 


■STa-'st'j at ^Tta-caM : c^tcar {.*(l(=i<f* at catfaas aarptfa 'Sn'fl^ .sjpr a^ca 5 sw amE a T a* ^jT^r ta, 

ifTTj tort narsfca* if *t*!rc*f? ^ arra-s^ at ^ ana-camr a^rr ?a i caaa- s ^- ajra-sg <jt aipr-wM 

^%C5R <rtj^s 32 g 'SifV.si* 1 . arra spf at 4!as sna-capf arta a*rre 1 8 g *iifac<& cawm i 
ana-^mapp ’R.ajr j cwttt catwa ana sanf*^ fafat •rfaaT'f «aw ana-’tT?ai<^p «a atar wf amcsr ca 
a^fjt mw am. i? afaara taYw 5 *f%u ana-^raapja a?art a*rt aa ■ 


cafrwa ■sna-'iaapja asarr = 


iftia fitaafa® calwa w 
calwr? arra-rtaaT'tfaar *a 



28 g • •t r ;j* , ;s’> , a arar £-1ana-aaapja a:atr 



48 a sfarew? attar >£? ara-mram atari = 7 ^ = 3 

16 g 

«na-ar<ja atari: caawr aaripfa area aaafw ffffsfft afaata s<iw .afa-aiafaa ' 33 Fa ^ar ®pr asa^ ca a?an 
■at'sur am, «rcas am aa if nfaaw aa^f trfr* sna-arja atari 1 


aw-fe ara-apja atari = 


t'-w^yh a'7a satfa® «? 
a'tic-la ata arafw im 


^taaaaarn, \ toga^ rsiTsrstfc®. co- taaara-stfi atari = -,' u ° = ■> s 

44 g 

63 g atfat^s, H-0 aa ara-fa^a atan = = 3.5 

11 > S 



aw ar*tw : 4iaa ^c-w aaref arts, arca? a*pr cariar a%jr cat 1 caaa- caifena (gp r n t tw Naci 
atmaa aianmr aar*r aar sa, fas <a caltaa a^a «jaa cartmt aft? 1 * cat 1 Naci caana 
Na + « cr araaetar awn* 'JMsp ana 1 >aaf& Ns* ana fafi> cr atiR wr <sat aaft cr araa aa© Na*' 
arma aiat afataf^s «itw 1 *pw Naci c^saca ^5 aca f%f «nw at 1 ®rt “catfeam ^ rait c^^ ^raftas 58.5* - 
ia afis^ aa 1 spp«w tg ata caifsam ^raitcifl aaa^ sa 1 arsa 'stc^ ajca? anafw catcaa caas' 
amt aiwiw 1 caaa , sr^a aj^s arrcs w<i«iaw caaa cflfw? “'JiimPh- w’ arat®! 1 


^JtwptttSBt atarr?t ^rta fa^fa aarfe : h,so 4 ^ aifac-® sttwps -s s i m rTCg aratr? a^ 

%*raa ^jtcsjte «fewra h : *uta aa 1 


2H,0 2H + + 20H" 

asitWT^ «fesarc?ia fafeat: 2H" + 2e 4 n»igi 


srrtaT® «fe^anaa fafear: 20H - 2e —» h : o +1 oagi 

4i fafaRtT war ata 2 cara tcaas^a ca arsna afaatft^ a^a ®r 1 cata at 2.016 g s i tc^ics-H arpt 

l caia twra^a afaarf^r arrar'i %500 c 
.*.2 . « 2 X 96500= 193000 C 


2 016 g tf?«sK.a-( ana wts acar^ta wfes, 193000 c 
anara, tca-^a ca 'snata afaarfia ^ca w ata ] .602 x to - '“c. 
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xO 


WTTH : 


txpjr CTTW trftx RW CHIR7T tW-WH RsplJT 2N W 2N *R*FP SC**^ C*T WSJH 

ifiwife* TOT TRT ^TR 2N x 1,602 x 10 9 C 
.-. 2N x 1,602 x !0 '“= 193000 


■. N = 


193000 


-T! = 6.02372 x 10 


23 


2 x 1.602 x lO - ' 9 
'SITTCmW 5RW N = 6.023 x 10 33 


hWw : 

I uJ s. = 2x^n^ = STP«ff224L = SIPOT2240a«d>=*WCHFT=dW*|!Mj=6.fl23xIO? 3 ©M- 

i, -Kr?rsrrrf%^f w = 47 srR.wsn': = 5,023 x 1 o 5 -’ fl> *rwtj i 

«. towu « sn?i<r tot ^uipt? ruttor -s i9<^ *iwra cstpt ’RdiT, w ^■»tjT r ^pr 

srto c^iwt *#<#1 nffi *rr 1 

C5?TC> *lfi»iH _ 4fflT iitwlRi*? os _ _ ’IHk’foaflir '4|M(<F4 'od 

8 - 5 - wmaratwr ~ 

=1. cvtwa n® 5ff5f ®» 6.023 x io : srwp v ra^[ <«nw, pt w srantw ’r^jiIGw -5 c®Wi ■ p fpJii'if<i4’ w wt i 

V. -ipf Oltsr ®TP® - -R CSIM ’RRT'P 3R3IJT = 4^ CTPr '«UIM 'UBiMxl "SRSIJT = 4^ PI1*T 

■SRPF Vfiwa 3R£&f = 6.023 X 1 0 2: fi> I 

k, w*ijt -sfr pt^pt *nn'8iiiii4i Tfir ftrrcw crost atpnwr 1 ^3 ?r wtw cw toitst w i 

lo. xl<ji)6|n £Ppo W '■qpiilii RT TO! ’TRR'rfW W <U<Rp Wt 4?T 1 WR *l<Sil*p 21^5 «?I ■araj’S ’jg, TTRT *1R | .0 
x I0' 2J g 4«T ?TC®T 1 4« ^5 «fWT «$R*f W 4H4M R TOT ®ll«IV|«tPl^ W 4P%P Wit CSS I CTTOT 4S 
SIR RPt^rsTP! 1 WPS- S t WK R (TOR SRTOg*frPT 1 


^gucaR i s *RRT*pr wr wr1 (C = 12) 

■JRWR : RRRI'rfw m = 12 

.-. <*i4i*tn arrsr ^IWlfVds e<? = 12 g TOfa = 6.023 x 10” fl> SRfr *RWTU 
6,023 x lO 33 I^TOR wrrr«j? W 12 g 


|fi> ^itrr Wsjpp m = 


12 


m= 1,992 3626 X 10 _23 g 


6.023 x 10- 

.-. W 1.9923626 X iO' 33 g. 

®gp« B l t ! 0.1 CTW CHj dWTOfT W5l^ tc*T4®*l ^H? 

: CH 4 4* alPT ^ e rfw> w 16 g mol' 1 
,\ 1 CTM CHj 4% W.3] ^ 3^ 6.023 x 10 33 f& 

.*. 0.1” " ” ” " = 6.023 x tO 22 f& 

4*R CH 4 J33T TOTT ’RSflt 10l& 

,-, 0,1 CSTF CH 4 4? trw®H TTjsffr = 6.023 x 10 22 x 10 = 6.023 x 10 33 f& I 

o : C’WFlT ^Wrtar « Ftt*f 12.S g HjS ’Ull*« 'S(WS S T 8.235 dm 3 1 ^ Wfflf « 5W 
i2.5gca njm'srwsFMffwri 

: H^S ^fyfTTR aTW 5 3mt«<p = 34 g mol 1 COi ’CTPRI.dlPl xi■ f T j = 44 g mol -1 

.-. 34 g H : S ^TTPT = 1 mol H : S 


12,5 


.-. 12.5 g H 2 S ^TTPT = — = 0.367(47 mol H : S 


.’. 44 a CO «13CT = ] mol CO> 


12.5 


.% 12.5 gC 


.2840909 mol CO 
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Tfrm 77177 


5.1 

wfcsr^fnar 43? 3i*rsnaiT« y^n *17%$? csr*n7 ^tstf i 

.'. 43s? 3f*W141JI ] moi HjS 47 ^TRTo^r = 1 mo l CO, 47 311737 1 

.■. 0.367647 mol CO ; 8.235 tlnr 

8.235x0.2840909 ., 

.-. 0.2840909 mol CO; 47 W =- () -= 6.36341 dm 

3(347, CO; 7TTCT7 301737 6.36341 dnv’ I 

rf^T] ItSST*?- 5.55 : 

I*** i. %«f737 : (3) 43% 71%7 3CJ7 37, (7) 43% 3tf%0®7 777937 07. (7) STP 03 500 cm' CO, 47 37. 

(7) 25 °C 3177141 0 99.95 kPa 5107 4,5 dm 1 N, 47 37 i 

$$7 : (75) 2.9885439 x 10'”’ g, (7) 2.6564848348 x lO'” g. (7) 0.982142857 g. (7) 5.080159 g i 
27 °C $7331 43 99.99 kPa 5107 10 dm’ C0 : 77077 0713 707TT, 3^7 7*77 « 3f7(037 777T<37 7W1 ft#“*7 i 
$07 : 0.4033485S2 mol. 2:4293658 > 10 M % 4.858737 x 10 2 * 77713 i 

•a, 27 °C $7331 0 99.99 kPa 5107 0.5 dnv ?1?QJjl«l>l4«7 37 0.52087 g. 47 Wlf73 3733? $87 : 26 a 

8. 4c-lT 71*773^ 22 I 27 °C 29-3- .3 98.95 kPa 5107 l dor -9 77077 37 33? $07 : 1.744566 g l 

ff. 27 °C 8W « 92.95 kPa 5IW 200 cm 7J1PRT 37 0.25 g. STP C® 0.75 g 771717 «IT5$73$?$®7 : 500.573 cm’ I 

i>. 27 “C $7331 S 1 atm 7W 43% 7931 12 g CO, 7f33 tST05 | 7Rl%03 30 °C $73317 $fl3 3717 13g 7f77l7 

777 077 '5071, 7935 517 37l77l$3 | 07(707 79037 771717 7071 CO; 47 (777 7?77 47; 

777927 7°v77 I $07 t 2,700271)027 x 10" 3 (777 CO;, 3.2527452 x 10 2i 15 stfTJCS* 77793 | 

5. 71% ^ 43% 713I2ff3 7%T7 150 mg ®7^F7tfT I 5jf3 070<K'i -713# 070333% *3% 7K«77 3$7 Tjft: ?7? 

$0? : 1.3942 x IQ 1S 15 I 

tr. STP C® 6 dm 3 71IW7 37 8.5714 g, :7 Q C $3317 S 1 atm 777 500 cm ’ 7JI037 37 33? $137 : 0.64% g 1 
k. 031071 %%g $7331 4 5107 4,2 gni NH, 6,5 L , 417's4 TfSPf 79?! i & 47*? $7331 S 777 1.25 x IO 25 7PJ C O, 47 
75737 33? $37 : 5.460219 L l 

lo, CW t*rf®FB 3177W « 777 4.25 a NH 3 711077 7fl737 5.275 dm' I «& 475? Aid?!?! 5.5 g CO, 7T10S7 373757 
%=% 757 I $157 : 2.6375 dm 3 I 

15. 25 °C «T74M <s 1 aim 5107 «f3% 11. tsn730W7 A. B'SC f®7% ■'(73 793 H,. N; 4 O; 7IPT 3f$ 350? l C3F 
7I0B 730507 07% 303T3 TJtf <»«kr? 03{JT ‘79237 77033 TTf 771512! 07% ? A -79317-7)9717 3175441 f?7 0703 
B 7I4%£3 - 5 °C « C 790l$W 45°t 4 $fg^ 7=707 71577 51577 ^ *ff77$7 7?07? 

1%, 4^fx? »nfs7 795 ?Ps 2tf$ 7$T¥ 250 mg 71% ®i#7 7K**f ‘TfiTO T7 l afe C7f.<K.4 7135% C7W 7>a% 7f#7 
710*77 7f<37 57? $137 : 2.323689 x 10 l “ % I 

10. 27 °C ®t77rar 0 1.15 atm 5107 400 era 3 WRl^AT 475% %‘77 J 1T I 37 S 77077 t57 37.45 mg I 47 47=% 0t$7 37 
%% 7=7 I $U7 : 3.3206 X 10" :J g I 

18. 0 °C 31-70141 0 J.75 atm7977 175 cm 3 4173077 43% fw-TTSU^ '01777 o7 0.5 g 47 47% '7771^7 37 %=f7 
37 I $137 : 2.656 x lO" 2,1 g I 

1 (t. 43 %f7CH17 7=%7 31?47S1?0 47 37 33? 47 407J $?I7 A"J3 7^711? 71 33? $37 : 37 44 X 10 ‘g . ^1^7 
7CTT! 6.023 x 10 2 " % I 

10. 25 °C 31'701®1 0 1.75 atm 510*7 5(H) cm’ 43% fiwpf 719717 37 1.145 g. 7H077 43% 775^7 37 73 
4TR?$$7: 2.656 x I0'“g 1 

IS. -?[f7ft7 0t77?771 700 t77% 707 %0®T. 4077 303)04= affe 0707=03 43% 7=07 7777 '777T t J 7771 370^5 I2g 
3%0T7 77T1?p 5R7Jt W370333 5R05J7 SltSIStH? $37 : 2.39007937 x I0 ! " 7%t I 

L___1 0 
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aanw : aa 


lb-. lOOmgCO.cac* 1.6064xlO l ’15cO z ^^-a^^a^^PIFrcO, i 5Rf i i8'iima?%®!r:6.12425xlO' _M inol I 
is. 15 fata otr 'micniPni isa acar w a^4ja; wnrsnf^rrf ^5 « a*5i& 5 i$atfcsr*i aaaii a'sata? : 9.0345 x 
10 2 . 1 A* nh, 'spj aas 2.71035 ■ 1 0 " fS 5[?c&icsi-i ^ Fsaia 1 

50 . 2.5 x 1(T } mol ;■ Na Jta aiai aFWTOHT IsfiSgsi «1^H a*taT aai I ^3a : 1.8069 x ! 0 2 " ft I 

},y aasft arKaa tftn^S 0,324 ^ aifa^a ap{aai?£i 4 ista® (C.,H.o.i FsaF aaRS. ca aife afeftFr 2© <fw 
srnafsas&a <Bt?rcfslaaf$fr"- Raft ajaajlfatSlVi Fil«iai?fa* afawaa'Tasiaa?$ga : 2.l6x 10 21 ft’apji 
44 . Rta msra aw aar (5.0 g) ftfr (C i: h : ..o m i caia asar 1 aas aaa ftort aw a?s caw ftfr 

S’Qfl : 1,4619 x 10“‘ pi 10 I 1 

54). aii*ili-i :CjHjNOjS i 4tRft a^rir faftarraR 1 1.0 g arwifikw! awr rr caia atTRifoa 9 Rsft Ri^a aaapj 
<s"4H? : 5.4645 x 10' J mol. RR^a aaar<J? aWf = 2.30388 X 10" ft 1 


» jp.o.8 1 CT-ynio* ^ 3 T1 Gay-Lussac’s Law) 


1.9.8,5 : ta-^a lea's Ha ^3T ( Gay-Lussac’s law of pressure): 

fiwfJft ca-gaiR f?a -srirswa faflft si^a fafs-j- aynaa area? 5aa 7r*uiwia «®ya after rww 1 #a 9 
afrw ti^nr-Ra fs%® iso: rtr 
fsfa aiftaa Ha 5 37*- w 

awy a^aR n ^ 77 rw , feSi srgr? 

R?^a f%a iiin\ e),6 2(f3 1 °c wr^aiaia 

ai jcT^r? rw fvtfcfg H<ra wawr 
airwa Ha. ^ arrcaa n°c -ryaa:-ijra 


ca Ha srara asra ^ia — sewra 
3W13FP1 afai a'jfra acS 



wifa 2 aaraafaa wicaa g?a ca-^faiR 

- fe/^/ib-fro) afte^a aiayra sraia 
re*r ca, a? Ria FfTFWF aat 9Rsia 

RfawR-ra aaaca aifr aai «RTa 

’P'fSfe wf& ^ ^jTf^pRr ^scsr 1 >i!^rar9 cn-eptas 

■anww^gi- aiW faaia {aw -&*$. at faf^ 

cat*' 4H1 t(C*14WiI ^ifelTWf * 1 )44 ! -a 531 ( 




aw f?a nrrsw? faf^g swa iiasfu mhwt? n°c, i,°c. i ; °c. t-.°c.‘ETaaiapi aarasw p n , p lt 

p ; , p 5 .Tjrrfe i 

.■. w- 5 prr^?r wrs. t,°c arwlta Fa-, p, = p„ + p„ 2131 = p f , + p "^‘ 


273 


Ppp( l 4 ^ 1 — ^ p:■ -173 

Pl__PlL 

T,~ 273. 


273 +1,3 PiiXTi 


2"3 


•.pflanw. (273 * I, i°C = T,K 


(i) 


p 1 / 1 ^ f' n 7 ^ [ P T 

>cFraaraw •rypifSvHa. p ; = fp (1 + ^J = p„[ 1 + = p 0 ~- ■ (273 4 1 3 ) = T- 


P; Jk 

/* | = —*.. UH 


i 3 a c wwFa. p, =: p„ + = pj^ 1 + = pj ^-— 3 ) =^: ■aarw (273 + t.,t = t, 


p, 


. \ 111 } 


" Tj “ 273 ‘ + 

.-. i. ii s lii “ = hr - nr = ... = 


P; Pi P, P, 


T, T> T 


273 


= K (5=W) 


*T, 


= K 


.-. wawi ayrwa era rpi 3 srrcaf'-'Ts »raa arawff fwt -5wrr,- = k f. p = kt 

.*. P « T... (iv> 

(iiarw^^ k 4 ia aw arTwra ttt * wTa*wa?ai 1a®F%T) 9i%w asrr ara ca. f?a tsuffw fafSt st?ra 

ancaa Fa. arraf^a ^aa ^nwrfa z aaa FTaaraia aara^ifes, 


i 
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^INTT : 5t*f *ttRf\»<J> ^TT P - 

kt, *r[ ^r ^<ieiw^ ^Hftwt £r^T*f ^r i fp f^f^ «c*i5J *tjtt^ (?) 

f<fel wrsTM<r t t i ^rf^rr^r 2ff@ ^rprawiFF c^rfe? pr fe?r ^=r RnjHf® ^tw^t ^sttt w i 
x <4M4 | Y <Hi<3 P pP ^r i il C<^#£ 1 T fe ^Fj^f ffpgf ^rr 3TTT 1 

f^J" -ofli) s“(?i C^IWT 
5T*t fP t £ WW 
(T) FT C^flTORT 

?mm afffa ^ ^r. 
^*r-^nr®%?j CFT*f (isochoric 
curvet ?*lt 5tat *t| l?,<p I 

T-*■ T-► 

fsa i.'S.Jvb : fw '^itl'it** WSg 'Sts? fen l.tB.ll : f?f%^f?3 i al9'5l*l 

*iiict<i p toi? t-to crofet to?? ^ 11^'i p w? t-to crofei 

d <t>3« i t< i %%! toto nTrcroiafw' fa? 'Siiii«w. yrn p toi? «mi3r t osar crorfcar w ^?n?r cnnfwwrr 
g rctoH»fl?t'&$ ^«t R^iiSfl TOTO33T 37? i %*$ ctot to s TOoiwimbFiT x toto to? fafejf cron 

TOTTO TO3 l TO13TO? fTOTOf? 2 fT® TOTO3TO<SFn X TO17TO TO? f5TO WW «il*t'® TO? 5 , 3T fe i.TOlV^ 
C3TO3TTO3T ! 

: 

S. «TO «fs (3*p?r 37°C TOTOT3IT « 1102 mm {Hg) Win 7.5 f®f&RT H, TO? «f« TOf i 3% 

iTCg.f^if; 45 »c TOTORIt? lTO*T TOS3T 571 TO5T7T TO? TO3TOT f^3 TOI? '^T? -sif'sft'e* <P® TO 

tost? toi? tost®? n®^? $3? : :8.4387 mm (Hg) 

4. 4Wf5 afi?£TO> TO?? CNG f5fft®l?r iso atm TO TOT TOS® *1113 l 17 °C 'SMilWIS f?fa*lM< HTOTTOs CTO? 80 
atm TO CTO (TO i ?llTOo TOO? CTOT W 'Bl’WMffl PtRl*1tlit3 r<tf/«piffi« TO? ^ 3 ^ t 27t).75°C. 

i.«.8.^ ! C’T-'PTt^ kflT T 5TTOH TTttTOf 5pF (Gay Lussac's taw of Combining Volumes) : 

r<-&s 1 ?l C^lfr wnsfel (1781) nft 1 ^' ^13 CT. TSHf®^ ^^CJfUCS?'' TO TO? TO ^CTO WRTTO 
qjfg^ETO 51OT fnftfntT ^T< *11% s fR^ i 1805 TO^T PT-^pil+'S nllwW ^JWJW CTOTo TO 

4]^ ®TTOW <3 TO 3fT7TTO ?3'j'CS>‘< TO TO? TO '5|f?R®fCTO TO? wQkh W? m% 

•f-CCte i %% TO?T CTOf *rN? ^CTO I 
i 'srnrro ^catcatn + i «i?v5h ijm'to = i -srU'S'i ^r?Z5R5R ypwis* 

Hj(g) + Ch(g) = 2 HC 1 (g) 

I 3n?TO •il^dJH®!* 1 + 5 ?TOTO y?MslC^' ) = 2 snuro 'soI'.«!%«I 
N 2 (g) + 3H 2 (g) = 2NHj (g) 

r<!p«rj <nrorfTO ftfjffi?!? %few '3 ‘l^TO 413 ?*TO1? •aMS'SlTO ®TO fsl% 1808 % 3 ®tW C*T- 

a^T? ^cro - “ cTO^n %%§ ^insrrai e to f^feum ^^nsr^rorlt nircro arniTO >a3( S^ntr miro? 

'S1T3TO TO TO? ?^1TO ^P*rr® ^3 r 

4i1^ cn-sjroro ^n?ro 5ry?rn to? nftfF® i to? ttito? a 33 % nrosfe *nr^? to?t?t <y^cs 
SJCTTSil, 31 TO^l TO^l? CTO3? 2 fCTl®T TO 1 
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» VS.g- | ^TPT g ?rn «{JPT (Ideal Gas and Real Gas) _Q 

£JOT*f 'S ^ZET OTR frnR Tjs^fet? ^* 1 ? f%f% lJ5)C*f Wt ^7 I ^T- 


(Ideal Gas); 

opr ^ypr ^r w*mm s Etcn *rr wnr ^ar, ™ ^ wrc®mT®r ^ar rnmens 

C5FH oRFR ^fTPT 50T I (R^FT ^f!PT *fyt%T ^f3Pf^ OTOt EW, ^R ^T<r 

PV = nRT ^foSPt WT f-H?jfa^ I FWf 1 3TfF4 *fjTF py = n RT m WT I 

ii^SapR f^r wrwzrm opr *trR7R *tf% < 3 ? ^iwfr ©*r f^pfk ^ ^ffUCT ^s wM *trpr 

WT ^?r I 5TTRPR CTO (~) Y = o, 

eh s1 % *t*ftor ^ *iiit<NMf& ^firpR wcijl; sfortw ^r ft i 


^fltlTR M*I§T (Characteristics of Ideal Gas): WR*f * 070 * Rc^|^ <fTCT i 

>. 1%^ ^T5JMt? ^UTOTT EH € WtWFET i£l^f&| py - r *rftr ^T'^fsiMR 

EH ^TTSF PV ^r *TR WT ^£3 \ 

^tf 4 *fiH ^htot g eth pv - nRT ^rsNi^r ojot \ 

$ ^ «r*rai3rrer wr ar^rsfK *jfe ^itwpr ©*r f%^%r w i % ^i*mzjnr 


8 * 

<h 

% 

b\ 


^rrtPR ^j i¥£>C'R *tft^ waT^ffa i *tf%?sF c^icht *i9<fs*i ^r 


1 ffv'S- 


= CL 


^lw H = ^tjtonr *ffe, v - ^fitoR t = w^pn^rr i 

m ^fi<Iss©' Cl^f TOU 0 °C 3 F 5 - 273.15 °C niTPR ^ ^ 

r ?*n^ ^pnfw ctor n t^ r ^ \ 

WR 4 nm ^‘JSOTR W5yW% c f *ffe W-^TOM t 

^tr 4 ^rm fi.F*iim i w ^nwg c^hri %rr? ^*fI%r 

W ^ 3 T *711 «fi|C^ ^^FTRT | 

^TF^f nrRPR e^M ®«RS, Z = ~= ] j 


(Equation of 

^pr ^rrw^r v\ EH P, t ^<fv 

5pIT^pTtra. V«^i^m n 'S T %); 

WSfbRI ^ai*j>NM, V«T (W n « P f??) 

^Uf^priW, V « n F^PR p 3 T f^J 
nT 

*% V oc ’p" {*PR n, T 3 P SK^K^ ^iRi^hsvo l^f) 

■■• v = !L ^- (<H^IPT, K T 5ITC , lft E ^ -stim 
.-. PV = nKT 

fel l.o, Hr j »U1W ^T®?' a?^?T 


an ideal i>as) : 

n 5OT. 
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afam ?rhr 


s^s Rttf .aa ctm ariwa caw ac?m g si^ftma ^jcaa aafV® «s*ri& awr pv = kt t a »i 5 i<p«tn s-aR k- 
iS3 itr a pca^i £taf® 13 ^aa fa^a^lm i crwt, (afw® RTaarar g ittca ca epical Raima ^nasa ®ra 
-50a fruj fa#a aca ana i i cam rt i arru-at$ anwa cror K-aa rr ca Raima safaa ®»flr fa®? 
53s£3 at ay 'aijRtiw ngr awa rtsicrt ayst? otir aai ant i rii<.«mI(,si 4R? wnrrat « aRR 

ma-RR^afaftt ma Raw mam srrtr r^ area i rhet, i ctpt mwm Raima Rp ’tc.Rtt rrr i ^mar? 
cawcai fafa§ utrsUsbT ® Wf i c^rrsr tM<M^\ , i)k. j i« Rnrsa a^ aiata i ai? i ww (.ataMi RJtwa 

C^a aa RR RT K 4a RR itat ata I I CRIR RfRRR CRCRtCRI ’ltlc-ra GRT K 4? RRCR r ^TRT SfRRR 

WF ^TR RTCR I R- CR ORTia Rim ipaa aRT 5? I R-4a *TR Ra ’DtPR CRW RR?', a RR RiTCRa St^f®? 
^■-aa fa^a^lm 5R i 4 ca rniR&aia Rim amas amr ^a i a aiaca i cam f Hi can caca pv = kt 

RfraaRffoa pv = rt rcr sapr aar amt ana i n earn Raima cto pv = nRT at. pv - uRT =■ ^ rt 

aaiw. E - RTRRTfT CRTS' RlaRTR; M = ^ RjfCP RTRfRR aa i 

T C 

a Rfteraf&ta amt aa n cam RR*f RRma aa?ia mStaaR i RfftaaRfS anr*f w afiaaR *ipa Rfafaa i 
•^rfR^tlSa ScgmcaiRT caf*fST amr, rnttaaRfSc® Rama spffea ^aa fi-o<i%T calcar atf*t ca? i at? 
C*iC<MCHI RTaR RTTima C4M? StCffiR a?T RR (fet h.G.lIr) I 

Rr 4 RR afRaRa SJCTWraT <Valkilty or ideal gas equation) : 

■ n ' r^TR RR^f RT<Ra RR?ra '^3t<n<i«r 5 ^rt, pv = nRT cat?? R aas, afw nriwa (Pt « 'IJK’W 

«tfasjt®f (n) farfSft sffCT, M rtct? RR?ia csica* crRT ant v « t. 

afr maa «rsa Rfwar (T) ’pi J R. R’tfr®, t = ok^, aaRia v=o?wi 

Riara, af^r wni ■ f raa RT^wiatf (T) ^ v lRai e r (n) PPf2 ert^R, «ca aticaa Ra?ia Ritasaa t?i?» *RaT ant, 

v « afc ^iTtiRa ^‘aa 4H<i i fi rs R*a (P) r^r ?a a*Tt«. p -> « ?a, «ca v = o rr i ar@w c^RRt 

sRcaat R^ht fpi at o k RWV t a i n Rnraa ^ar w r i Ra faca taca ntpua %sr r?pr 'intRa rrpsr 
r?rr aita aa? aRl^ ft(Pfs RiaRranr w Raw *ffa*P5 w i a Rt*Ptianw Rftr RRtaiai aw i co? aircaa 
cmm a aR 31.1 °C, H 2 CRt3t - 239,65 °C. He aa C^ar - 267.65 °C, Oi 4? C^R3I - 1 18.80 3 c aat N? 
aa caw - 147 . i °c i aRlRiia RTaatirr fp caca sfjTcaa ^aa aicatfaR wa atstc® atRW aitwa Riwa 
aacs aiw aa? a?sf& Rt:*t am «aw ^tfaaR aa i «i^ aifafeRRua srftaaR aa rr 11 ! anwa 
x t f tasaCT p Stbbia & fa^f Rrastnzna Rtwa a^ia^r anart Rac® •aRa at i aftRia *rranR war caca, 
ataiaa armrewt P^ra -q Rtasnanr rr 4 antaa Rfla>aa crr wa aa? a a5i«Mr/ia atairntt artwa 
faf^ji y4 i <{gf anaiT Rar ara i «ca rrP aita aStasataa ^stiaarsr atat atataa Ra?ta ar®a 
arraswia fafer a^a rrsuRr rr fa^feta caw a aftaaR araaja Rat cac® RRa i arraswia al^R « 
>jf>ifyg str fitfn m crw a aftRaa RRtRtf ataara Rat arca at i 

rM rtr aftRawa aiaara: rr*! arm afFaaa pv = nRT=^ RT 2 Rata Rea. 

?. i. arnma a ia f<R «a, fafa§ RRRiRa «a, a. artwa aa^. 8. cam m?«Ut, <?. ala^® anwa «a, Rp 
? a?ait «t«% P^fa wr ata i 

ir i.RtaftR^a :Rtaaarmm§rama, pv = nRT=^RT .-, m=^- .(h 

Ir- . 

* Tlfcr VolvpIMkl ^3 APS ^RT®C^ ^OK 3 ^ «<T Wf^TT (i 

^ ^ w i ^ toto ^tlw tot to i 
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<prrmr: 


®*ITWr > « 37 *C WWW) * (02 4 kPa Wt*T 590 cm 3 ^ITOPW CTlCTT Wt’W'W 0.75 g flJlGW 
'smf^wr^Tr'jRi i 

TprttfH: , srm*f mm ^srraT *nt. 


PV = nRT = A RT 
M 


a M 
a M 


sEI 

PV 

0.75 x 0.0821 x 310 

1.0106x0.59 


= 32.0136 g mol' 1 

.-. miCT<T 32.0136 g mol“‘ 


g = rnicmr wi = 0.75 g 

R = CTM<T *ITPT = 0.0821 L atro mol 'K ! 
T = {37 + 273) K = 310 K 
P = 102.4 kPa = 1.0106 atm 
V = «5R 'afTCM* = 590 cm 3 = 0.59 L 
M = ■'UICT^ 'STFlfaP vgg _ ? 


TZm&V *1HPBT ^ : '5tM PV = nRT = £ RT 

M 


PVM 
g ~ RT 


fr&z ^mat« ^tw c.'Piwi ^?f§,’ ijiws isfRT «nt^ vow (U) ^ ^<><<3 ww mtw? fsi«fa 

W 53T t mrnf& ®tHT %T31 43 m ®1T | 


NflPU I 30 *C 'wm^nait« 7 « 5 mm(HB)WWlU 5 cm , C 0 1 *mPnr i Ml^irwi 
^RPit 5 !: 3m cw wnwr nr?, 


PV = nRT = A RT 
M 

_ PVM 
* * s ~ RT 

765 x 1.115 x44 
" S “ 0,0821 X 303 x760 

= 1.9851 g 

.-. «tftar CO. mTPl? »? 1 .9851 8 

. 


4I^(TW, P = 765 mm (Hg) = —Hr atm 

V = <31133? C0 2 -43T '«||«vsH = 1115 L 
M = CO, vfl3JatW'5|l«|t^5«t = 44g mo i-' 
R = 0.0821 L atm mol' 1 K' 1 
T = (30 + 273) K - 303 K 
g = *11131C0 2 4PI is* = ? 


o. mrcmr w: 'stpH mm nftwr, pv = nRT = £ rt 

M 


g PM PM 

4t,gRT = PVM -v = Rf = .(iii) 

O Wj 

<a^TPT, d = mi PHI = f: =- 

* v snuvait 

W C^twr 'SiM njimw W31 f^fst ^T^raMT vs 6TC*r 'SPT^ jsp# WT W | 


fcprftfff * : 4 f*# -niOT 35 "C ’eWIMI « 1.05 atm WCnfrf’lfllUM COj mm '^ItW I *flOT «|JtCT* 


7RWR : ’Sfltpf mm nftwf csfW W *flt, PV = £ RT 

M 

e PM PM 

.*. gRT = PVM ^.v = RT ?T ' d = RT 

e mtPRrwi 

^’ d = v = m^ii^ =m ^^ 
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PM 

< 1 =^ 

i = 1-827 el/ 1 


0.0821 x 308 
... nros 1.827g L” 1 

8. CTH 3R*tTt! *tJPT TSt'M'f, PV = nRT 

PV 




P = 3.05 atm 

M = CO, WFl1% W = 44 g moF 1 

R = csim ^jTPT^^ = 0.032I L atm raoF 1 K" 1 
T - (35 + 273) K = 308 K 
d = co : 




n = 


RT " 


. .4iv) 


c<itWI 1*iPf8 ?5 BTt;*r *1(1^ «1TW (iv) *R ’iinxm PIM 7 f°^UI 

ft 1 # *rt?n 

8 : 32 e C WVlil l « 10 atm BlC*f 2505 cm’’ ^T!P5PW i*W|6 **(1131 0 2 •IJl’T •Sf^S 'VC* t A *11131 

ve c*rr»r 'sifticsw qtfuH? 

5RWH; ^rM Jiftwr csiw vsmt pv = nRT 


n = 


PV 

RT 'ii *; 

_ 10 x 2-505 
n " Dj0821 ■« 305 


4 1 «rrc*T, R = 0.0821 L atm mol" 1 K _1 
T = (32 + 273) K = 305 K 
P = 10 atm 

V = 2505 cm 3 = 2.505 L 
n = *TK3J *3|f4l(.<3?W? C5im?3ITT = ? 


= 1.000379'16 

i nrca a .000379 mol 1 

e. *m?7Rr : wf nrprTpftvpr, pv = nRT = ^RT 

xsi’fsnaira *n>cei 'tTPTra ’srnrsw 1 wr •OIprt bici^s 1 *iiit*ra BW fipr 

■srf?rsrr c f *ttpw *iw carw awi^i 1 pkto *i3I<whIi* ^ fej[ ^ihwik- 


P|V,=^RT, 


i£\^ 


P 3 V 3 = §RT 3 


ig^t *rR3Br vam v, = v 2 >w f%s bk , t*t p, = p 3 


ULi 


& 


P,Vi = P 3 V, ■■•m^ T, = M RT; 
giT] = g 2 T 3 

filll 


£T 1 = 

Ell T 


.(v) 


tv) *r ?nffwr csiw ^srri?T me? #r ■‘’ifiraN *01^ w fttfcr wr^rrct 1 

... TO? S (g, - g 2 ).(Vi) 

(vi) Cw Wra «<t fa# <P?T 7 JTTT l 

^1^1 d i 27 ®cTsmranr*nra 18.5uo> *ijpict faw32°c^wvwii&«i wt?ri fcf ’ffavH 
Oj *trw c*t*r *rcn f^r t w 1 

^pwr : wM ’m^r csrw ^ro?T*nt, PiV, =^rt! ^p 3 v 2 =^rt : 

*nra^ ^'TiTC'r Vi = v 3 ^ f$<r bit*!? p, = p 3 

... P,V, = P 3 Vj 

jSx.Tj'T' _i 2 pT 

■‘ M Klr_ M Ki2 
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*b- 


TOI?*T : (qa)a *131 


gi = 


£i!l 

t 2 


18.5x300 

305 


18.1967 g 


g 3 = « o, 4? m = ? 

T, = snvrfsnp TOTOT = (27 + 273) K = 300 K 
T 2 = C*l¥ TOTOT = (32 + 273) K = 305 K 


*TW 18.1967 g0 2 4\3TO I 
^WPRTW = (18.5 - 18.1967) 


gi = 18.5 g 
g = 0.3033 g 


* ^ I HPT PV = «RT ,. n = n = m?? CTO l 

uict* w^RF^t?r w 6.023 x to 23 fci wf to yfam c*m toi? m 


: R ifl? c.#4 TBTVfiJ (PKysical significance of R): 

n CTO TO*f ftflCT? ¥sft?TO, p V = „rt -R= — 

nT 

r j] ?iPi? tot f?*for? utto tot to 1 


eIct? ¥ 13 jt x 'TO'ac?? tot 

R 31? TOT - —--- 

CTO ¥^TTT X WTOT? TOT 


"STrar ~<wn ’srrsrr 

■ ' ^ tor- c 


R t£l^ SIHT = 


TOT 

^^^X(«?TOT)' 


^*1? TO2ET X TOT ?si?F 


CTO X K 


(TOX K 


CTO X K 


^^1° 1 K ^ TOT 2jfV CTO TO*f To CTO5 C¥ ?d*f ?T “tfe *It«m ?T? TO TO R 31? 

R C^tW 'sR'Itf I 


** *' 8 ; ^ **=* R TO (Value of molar gas constant in different units) : 

TO ?r H&VP Rfcj) 4?TO SfTO ?Rir TO, Vft ^ 3WW R' TOTOf^^Ti 3if& 

«^¥x^??i^r®r?r i ^?f?f^3]^cw^-??R 3i?TOi?«?%ri 

(^) CGS #51® ’R’ 31? TO : 

TO?T wrf?. pv = nRT .’ R = — 

nT 

4 

31TO P = CGS ’I'ftfoc® efTO TO = 76 cm ^ TOf 3CB? «TO = 76 X 13.6 X 981 dyne cm ~ 

V = CGS ‘ B 1^fiiCo SfTO TO « TOTTOT? I CTO TO?1? TOTO = 22400 cm 1 

T=3JTO TOTOT = 273.16 K. n = 1 mol 

. ^ _ ^6 x [ 3.6 x 98] dyne cm” x 22400 cm 3 

1 mol x 273*16 K 

- 8,314 x I O ' dyne cm mof K” 1 

- 8314 x 10' erg mol” 1 K” 1 


R>nc^ vm Wm wq 

^TH «mjajrt4 273K 

*m 273 if>K *ffi 2jf&t 

^ \& 41 Fa <>■« i "sjk i 
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(*T) W5T5 'R’ 45 TTR : 4 4?^ af=rr=T N’T = l aim 9^1 OT1XT3ST 273.16 K 

ar=rr c r otpTO g w .^ i cstet m 3 ^ wrsra?r = 22,4 1 . 45 ?» = 1 mol 




.-. R = 


PV _ 1 dim x 32.4 L 
»T “ ! mol x 273 K 


“I tr ~I 


= 0,082 I atm mol K 


(*f) SI 4TO$ >R’ 4? 5H : 4 W TO OT = 1 aim = 101.325 KPa = 101.325 x 10’ Pa = 1.01325 x 10* N nr. 
WT OTTO = 273.16 K. SIOTl OTTO >5 EFT 1 CTO «ntPB = 22.4 L = 22.4 x 10'm' 4?t n = I mol. 


.. R - nT 


i 111325 ■ ()• Nm~ : x 22.4 x 10 3 m 3 

I mol x 273,1 ft K 


-i i 


= 8.314 N m mol' 1 K' 1 = 8.314 J mo! ‘ K 


WTT<niSffF. 1 cal = 4.184.1 


«W«# 4^2^ R 45 TV* ajOTf WCn R = 


-I v-l 




8.314 l mol : K 

4.184 J cal' 


”■1 —1 


^ 1.087 cal mol” K 




f5.50 : 

35 °c ® 770 mm - Hg> FCT 405.33 cm’’ C^TW 0.455 g ^ 

fMrr | : 28.016 i 

L4628 g *m ^npT 37 °c <swnaira cr0.1839 g h, rrpr mt i? °c 

3sr*wanr ^mr^t im t A f i L Tfr$ w? ; 1 1 \ 

o. mrffr wrtf w w 21 « et*t 1.3 g mL " 1 's 

1.95 x 10 1 atm. ~5WrnJT Mr ^ | ^ : 3653807.39 *C I 
8. 37 D C a 95.95 kPa SW I 6 g ^CSfiFRI 'SJ!¥W W? ; 13,43836 dm 3 ! 

27 °c ^rnsff 18,5 g co : *frPT rfw 1 37 c c «T^ivui 5 f wir fef ^ITPT 

crfer m, wi ^t 9 ! M i crfer rpm 'irrcrr ?mtt Mr r*r i ; 1 ,3563 x itr^ moi co : i 

20 °c 'G c^r ftffifs w* 0 . 1710 s g h 2 w irw tot <& 1w 25 °c 3.7 g 

il^f& ^TTPT >R-SL!%!«'** ^ I ^TTPff^ M?I W f : 44 I 

25*C^*RPT 'S 95.95 kPaW 0,64 g0 2 m 516.726 cm 3 1 

v. M mtf -10 a c wwnum o. 19 g w ^ ^ 37 D c 3 5565 g 

WiTo «tjPT i]^!5? ^1^*3 I^JST I Ml : 44,127 I 

h 2 c<j^f Mr wi ^34T cr, 4j# ^ji^tfenr Mr® ^bsw ip ftrr 1 4 ] 

c<^(5r ^ptw 1 ^RTf^s cr^pf&r ^ht^t 5,5 dm 1 1 ^ ^wm rTP ^r^fsrm 

-20 °c ^ M^r 1 .5mm t.Hg) ^5^ £mTr^ r 5 ^ h 2 4 ir sicri^? : i ,0432 g 1 
io, M 5 He ^itpt cr^r ^ 5 H«rcr wr ^tt crgrf& 30 km ®eew ^rw 1 4 cr^rf^ 

errm 1 afsrra«r wi 20 m 3 \ A 8»«ia -2 °c 150 

mm(Hg) CTplSr Wf He ^ £JITT^? ^ 5 T : 709.668 g I 

iy 2? *c ^rr^iTi ^^16 c^Mt wt ^rr w 7 ^ ^rr f%^CM np | ^ ^ rtr i 

fp r^r w Mr i 1477 °c 1 
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ya.tf.fr : «fTPT I Real (,as» : 

■tpr ^rrm ^punatf <3 ?^ T ,ri< sp, 

’’pr. ^UTOT^nw sjs otr 5^t =rr ^ 

^OTT 3T|l|-iW<] 'll»lsi?! ct *|fst 

»(ipt wr ?n! *ftc® i 

^mrarr « men ^rm*f mm w5tw c f pv = 

nRT <7 C*RR W *TT 2tW*f5® TPg? 

*nFTsr n,. o,, h 2 , CO; £fsfo 5ri5^ mm i frai 
l.yite JR mmes ®rm*f mm g mTOTI sot 
m<HT cot ?OT i 

*fflOTf c<if“l'3T (Characteristics of Real tias) ; 

mum fms? fcrfSftpnj? <®sh stot- 

imTOTSR OT*i*,'»[(,< 5 ^3tW - f mm ">1'5lT< c f p v = nRT OTR K^i m i 
5.. ^tTRTRf 'SOT ’ST'Sfs^'ef ^ f%^cf gef ^ifJSIFt I 

a. mims *t% ® rw a a $mr i >sNr <n^r moa cmea 

S. f^oin OTR 1 atm m *lfl 1*tCRT 5T*r 5» ^T^rSTSTITr «i!'®< mmmj? '.SlUIijfD'»!(,< sflTT 3pm^ v i nes)«| 
•HI?f '3TTM c f ^OT i 

fr. <! "® < l ^fltOTT C*GB mm ‘Sf'JsmH mm! ^ Rf i ig 'SfTgfS ^fgref 

Tremf -t r neij i 




A 

# 

9 

9 

0 


9 

9 

(*) 

9 


fe i.a.is : (^r)®nw4*fjPJ a (is) <rm 


y 


mfm? C®73 J^WIW^n «*w, z = == * i 

R r 


t 


vtJ'Tl ^JVCTI? 3OT mOT’#® mr <r>TWii ^T-3 ^5E ^T*mpjT <3 Ftjf ERn OT 'STfW Vfnpw 

«e'®i wie-pt i 


yo.fr. !s • ’fflcn* '5n»*i*l C^fOT f^ff% < Deviation of real gases from ideal behavior l : 
n COT ®nvf mtOTt pv - nRT. (?W «TTW PV = nRT (%FT»( S tw W’WfZinr 

^Pah® ^>T C^OT ■aK3k«? OT»r Erer •R. OlCbtlW W WT SJOT I SRi 

w i fear^t ®jimM ‘WOTr irrra^r ^ot sw? f^rfe ^ftr^r- 

'"^■" >| 9 i<ic<‘ s e«( ®cspr, ?it wrsfflT *t3F »<ies v tfflf&'a i ] gg j fswi^f ®firai»fr (iiftfft Tt'inM'Rr f ^ f Fa^j ■ptpt 
‘^fea «nic»Ri pv ^ ¥pr F?#pv ^trs p >ot® 3 c?^rr ®r^r (ffeg i.o.^o) i ®f%® cwstot 
sursrpn ??r i 

’in*H VITPT pv = nRT >t^|<p<jcf ^rmr^cf ^3 

ftfSS ®T'»rsnajr?r pv ^rs p -a? cersffej p- 

5ne®5? 3W9 S<m sfe c®eg 

:?OTOT OT:^ PV itil ®R RT OT^r ^ ?n 
'573 ^vn^sTH WOT COTOT yr^r5 , 
c®ua e«T»f®OT aj'sfe cit^tr? 

: 7OTOT 5.«r.!? i 373^ STHPI? etr (3^T®e«Tr 

•'TTtf'sr ^rra as^fe ® erae^, (,) co,. 

n 2 . o : , ch 4 a*f® srm^ cro, sm w 

pv a 3 wr a»ra Fot <mjcs stot w. 9 ^ 



200 400 600 800 1000 


* -p Ritterr)-► 

f53t 5.*. 40 : >511 IS I'll ®SF : 0 °C oT*bTrams|T31?f%5 ' Ul OTt 
'Sltl'®W<l PV p oeMfejf 


9 
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fiffifl ijo PV i33 'srpr 35 i LQ353 yi^T 3l®C,® *fWOT PV 43 3(1« 2F3*f O'fe'.'S 3TC3> 43t ■■SV 

jp PSTCT5 ^[ RT 43 DHM> 'Stfeg^r 30 TIT i 4 2PJ>fe3 C33TC® 43sf5 '3t<i«=i ^*T 310 I 
(ii) H ; . He * 1 10 5 {5Fft3, W PV 43 313 2133 C503 <iiot-» 510 45? O 051 *nw 515 

\ 5 !?r ofoi ma*; ?no 3i i «o 7n<T3«f ’ar^snanr h 2 , He *P03 orca «rr<S 0313 OIOT 3i**f jit 
qi ■jiff 's ^51% f^g 1 Tf ^ rCTfiT pv 3373 p 43 c*r«rfer iPOTEa sff® o3T®i?Tto «i3-®«i ^sim 

^5 i tb«|jt 431-3 cOi, Nj, o ; . CHj softs *rro 3 ^rwi 3 *o 310 i to -100 °c « 5 atm 
m o o i o i titt ^rrH *itpt c5o 3or® Rwlfc iwtrr i 


S.o.ff.*\ : ’TtC 1 *!M^»1'*l «*PJ (Compressibility Factor): 

tsn^ftot tsrM *ft03 ^iwr c^o ?m *tt 03 fajpfoo aiNiH c*P55 1 gg t >roa 3G13WRJ 

JTOTT53 C33T •’fffaT CTC3 *1303 3?Ott> r, ^ s t'i>i tS'O 43 5 H(,<p 33*^ 031 55 I TVOlbH^lei ai tiCRm 

z 43 t stM *133 3 HFI<w ! f 43 uft a 5 f*r- 

PV 


PV * Z nRT 


.-. Z = 


nRT 


■srM *tjt5 PV = nRT I WW 1 ? Z = L «!? 4^ «1*i»i;<ij| 3 W 51 " 4T 4f3-3^J 3f®3 TTPt 3 "Sn^^f 

*1703 f^l15 C^as C®T5fT 515, 

PV _. PV, 


Z - 


nRT 


.(ijaas. i .--(ii) (45 tw,v 0 = ^ wra^mresf) 


(i) 3* 3 (ii) 3^ T$PP3«f C*fO 5r«3t 515, 

v 5m mro -*iiW '*-: 

Z = V,) = 5fpH 5103 

* 1 f fC 5 3 T*OUW%T®T <9*131 3W3 *1103 SOS 3J13T3 8 ^13*) *1103 WI3T03 ^*11'®r/P 2555*1 3*0 ( 
trfff Z 43 313 1 575 55 TO 31m *1.11»lfl> STlTp^ 5TP1 '5R*TO 5^5 5"CS»I5^^1 C 1 45^ Z -2^ 5K I 

5 |7 J v ) »t). | 5)^T 51^5 WTW*f 5T5 Wl'Wr 5TT555 55^155^*1 I ^TT5 5fw Z ^5 515 ! 5)5 5» ! ?|<Plff ?5 

\5£5 jj 5im *npff& 2J15 arC55iT>f3 5^5*! *HK55 *T|5 -aI mT 555W I Z a? 515 ?m *1105 5Tf5*f 

%ife5 -515515 f57?T*r I 



5C*f 5t^5 : (i) 555 V = V 0 5m 5105 >5)19*5 5S5t ; 5t5*f 5105 «il«»5 55 "$55 Z = l I a 

55^ 1 5 5m *1)1515 5TT5*f 5J!W5 51(5 5T1?5«T 55t5 I 
(ii) 555 V > V[, 1555 Z > 1; Tf5513!T « WT5 5m ^UPlfl? *1)1155 , '{-5't|« ^5 5(WW%I 1 « 

5(5315 *1X15^^15^*1115 C5£5>l5I>jf%5ilj 5)5^ a 55C55 f5f(fet5 W 55 I 


(iii) 555 V < V„ ^55 Z < 1; '3rSf|5 5)5S? ’STOiait 8 3115 5m *13’# «rrtt*f 5J05 ^15T C5f*l 5S.0135%r 1 a 
rn^RT 5m *nplf& 5(pf*f 5115 CSO t55jfe 30> a5s 51 55W5 RfjIat'P 55133 5l*(|mf f5g% I _ 


a r onH i csct cpwr 515 z aa uH i tsrcn’m 5i c5i*i 30 ? 5im *ttpt isfi^ *no5 c«o t55Ts 

5J15 | z <33 5f5 1 5*3 3J 5 ! 4T'35 *1.103 33^13* I Z >33 3pr 1 5C«1 5135 

5105 TPTtm 5 f3JT% 5?C5 1 
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05 


?TO? : f?#? 


^*1 TOF? z TOl? p H? C^'SfffezF CTOTRT TOTT 
ffcj i.©.^a) i CTajfM ^ CTOT TO Ni, CO, t CH. srsfe 
*iTT£TO Z ^l? ?F 7£? Pl£&IC' ? f I i|? <PTwrf? l ^T? fn^ 

TO*f «i3 ^rrro^f ^r^r *tttcto toto tot sj-rr^ i 

top? toi :*ffeF^ p V _ JlRT 

nRT\ I x 0,0821 x 273.16 

P J" \ 

^ 22.42643 L 
~ 22426.43 cm' 

^TTFsWSST ^5 RR> CTOT To, 3TO TOW D?? CTO 
OTWiPfT TOTO 22.4 L ?! 22400 cm\ 

p = I atm. n = I mol, T - 273.15 K. R = 0.0821 L atm moF 1 K \ 




fast i.o.^ : 0 °c win ftfesj tor? 

Z TO? P ^rsrfej 


?TO y^T[ W, TOW r<F s? | vfjfC?? r^HTO TOTO TOTOT *tf?5lH TOTS ”? [??[#■$ 571 , Hfoft f ? 


CTOT TO, H : . N> 0 : 'S CO 2 C^fUH 41 TO ??rTTOT 22429, 22405, 
TO 22414 cm 1 


22394 « 22378 uiF: fTO ^M' 


i.^,<Fbr*tJTCTO *1%^ ^2W (Theorettal explanation of compressibility of gases I * 

4 Tj>v-1<l ^iTT^f 3f?^ '3^3 'S?JtfiR&< s fTO4 r^c>ic< 7^1*4 <r-5lT 5C?!C$ I ^jjpf ^J^sc^TT 

CTO* CW *^T CTO ^RT 4TO^ » WTO W1W 1 $ TO STR"? TOT TOTTO ^RTOTO? TO 


f^rgpT 'SfRfTO $ >TtC4Ub4^ ?M {3R • 


W' StRTFRT TOn 7TTO TOR? WTO r ?2F? 


’ - " ■■ - ■ -1 ’ ’ * p m — T *^1 I 11 , 'I 7 t T^’l N ^ ■' ^ IJ) '■■ 3 ','^ tjC,l v 1 

^ i w^yfw to tor to? ^rw tot ^r ffefr ^ ^ , $ 

TOTS R 1 RW ^T*fl ^ I 


J| 7TOT^ 'OttC^Ttf^ X|Ij r-a^f Vfjpy TSfor^T^ii ^HTT I •£ ^ ?HI ^TfPT 5I c f , fj'/r; 1 ^ TTfiJ] 

wc$$ "to^t <f^r fe7rr%[ 5 ^ 1 f^§ ^ to? to ^rf ^fw ^tt?pi ^rr^f 5 ^ ?rn^, 
frr^R:^ Tot?? w^uh ^?r t 

c^ror w^ «ttoi t?fFs nrpr^Mi? ^t fen , 

i, 5. ?<w^fTOT%?®T 1 

c^ror ?ro? to to^wt « wi -a f??-fte <ff to? ctoIS? to ?ifw ti? 3^1 

f^5? ffJPffli? 

^TiiTO c?. ^ 1^ fr:? ^mror 

tot^«ic? ^r to «! ^ 3ttof mpt 3pj^7^n 
*fTOf?T CTO c?f*t 3 f <i$H TO 1 

^T^ffW^I^T ^IPf 3)^CTO TOT TO^fT ''2 

f<T?ro TOT? £TTO Wf? 537 ?T 1 TOT^ 4 ) 

^ TO? £f^T? TO TO i TOT?, 5^ TOSTWt? 

^’TTC c 1 ^ITPT ^jej^'CsT!? ? ffe lf l% ^T?f‘^^'SiC? (TOS' 

TO l iJFSTt C?TO ^n? 'C?, WJTO7? ^5JJ 

TO^^T « fw^f TOT? TO C?TOTt W#rfTO TO^?T | 

4 tow wfe f^rrc? ^ 3rf% wr^iTlw TO 
?CTPT| 3nrof ^fTPT TOR I 



H; 

n 2 

CO; 

NH* 


fe 1 , 0 .^ :0T3fTO?1?f^?|M 
z tot? p crofer 


X 
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OO 

WA TOT 0 °C TsTWHFT f?g (M *f I aim FRCW ^ ftfejf 5H^T PV <Hfa p dW CilWiiTTt 

ftferf WTO CTO ^Pptf ^L 1W X ??T W 

0 °C WWWT 1w <^< WPfW I atm MctW ^ life's I mol fcrf^rl W?TO PV <**r*\ p $$ 

i^psifewrr ^?r Prero c ^rr ^ w~ gnt? p = o pv ww 2X4 \ 4 Litre-atm 

5TH?T C^w w (ffeu >.«.%%) I WTO PV m 4 WT STP C* ] mol 5TFP*f WTO PV *T[TO WW i 
w^n:*f (P —► 0) WPWffOTT #K WTOl W*T W5W «*1W I 

►> y>S t *b,^ | ^jHbhl W(TO *IITCTO ^TWTT D 

suWf WTOT *ntf C*W <TT®? WTO f^jfw TO^T 1WTW r<i as I A’S '3?i1q j i ®£ST^ <k*w i 

x W ^15 I 

y WTO ^ftl^&rfdU 3J*f& ; WTO W#S ^ W fe^ *9*4 W 

qftfrl l m CW> ^ST?^T W5M wwstot $=twj ww wr l W3 Wf WPT ^if®M 

^Tto f<HTO ^ht <w wi ^J^Br tot 4 1 KMt* ^Tnpr ^t^K ^rnr^r ^r i Wto , if®'»$ 
•3^frn^ w^ cti? wi^to ^pww ww Ejfefi* ^fTR 

«M<Vft isnw^ ■w^to ^tsjk wr 3Tf awh wpt ^5 w?-s ^to 

ww i d3TO cw^a Sw^ftr *nr i f*r wra wr f^sr? f%i 

■afl^H <?rtC^ | W3RT ^STBJ^T ^5^CTBT OT& ^TIW^ ^W 1P^ 'Cf? ^C=TT 

£rt%fr> ^r<j? ^j^lk ^r#tr i 

^irTc 5 ^ ' s kxs ^rr^fer^ wfi> : ^ttk^ ^prc?i ^if%r ^:<T 

^ fe^rr sir i ftsj « fe ^‘ststphtt ^rmw wr ^r i ^ ^r 

^fSTFf CQ, TfJTC^RI *TE*fr ^T (A^l Ws$ i ^1 ^<3* 

^p4 to c^ttht^t wi fei w m ^fS ^ ^rp^ c fi^ wro wf5OT w^r 

^r w:w c^r tfm %?r w ^?r i 

fwtft ^gJKTO ■ssm PV = nRT ^toS *Ht*T WTO 3p1& "Q 

y p fi^g f ’JTs^»fTW <1T^ ^tJPTO i]? 3 ^ «i^ , 3fit] f*Ff?F ^tSR 1 ^ <]&4 ^UPT A] 

■mww ^vffwr ^tut 1 


» ^.>o AA I ^PT^TO WT^ WM ^ (Conditions fat Ideal behaviour of Real Gases) D 


9 

o 



Jr 

c 

r? 




Jt9 


WTOl WIT ■ilH>< c f -TT 1 ^JTWf W^T ^l31<P<l c f PV = nRl ^T^T^rc< GPH Mr. 

^1 | WTO ^ m ^TWTZIW W^T^TWT 3 WsftWT C^TlW K^T ^ j dW WTf WTO 

^k>pm mr wprt wro ; srt ^tw[w gfB wro ^tt cw&’G ^rf : sn w i 

2 fW 3 Ff& ; WP* ^?T TO^PW oTWsTO *>wU] W^fT WI 1 

^ : w^r ^^?p a, #^ T srr^^ c T ft*nro <\\k4& w^rr i ^ ^J& fro^w wn 

(^) W^T , 3f^ w : WTO ^ffesrf WT 5TO5, W ^ c pr^TO f^P? ^TIW^ W®T ^T?P5TO 1W 

3^fe ww 1 ^tlPT firc^jc^?. wtftrfe^ WBT 1 7 ^r ^iTO f^sr? ^rra^w WT WT ^?r 

w 1 w wwf w^r fero wr ^r t£i ^wW? i%wro ^e^nr wrt 

Ifftw £CTl®R I W^T HT C^=T ^5tTO MSr^ ^rTTTS^ 


2 
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\S8 


(iw: 


rthr t hr « OTRviiaia rtptch wr ?r ■^rh? RfiwR>« rsh hr hrt rtpt 
fjrrgp? thrott rttht? htSth airavsc-j-g ««*nu strrt Rra sit i ot$ wrrrOTi feR i (.4< i tot 

atr ’ifi'®t^ ct wiM rjtr Rirw?R RfeRpR rh ot ^us a rihrs rtr Iwrt mas? rtpt wpr*f 

WfWH I 

wH*f rtpt rS'ir-tct w Timnw? ^ fwb sht mfroti v rot to i wt*H rtt?ott wsr a th 
Rf&OT ^pre <rra? rtthh iw ot yfW =r?r i tot cspT 5 jt@^t mr? hiut^R riotm %t? ^wwa h 

HPT n CTM RJICR? C^ar a HR nb. Slfe OTTM? b HOT RJICTsl HUS'®*! R?C*im .g 5 ?^ i OTT> 411II HR CROT 

a hr in* ftfw wi rtpt TSFsrr ssfs tot rt«ot he? i rtpt w^cm otri tot '?R 

= (V - nb) Tm OTS? RjW>PJ$ WH*f ’sum OTTER I 

(R) RTPT OT5»OT? TOT RltT^Rf?* '5|1$<*l OTT : RTtHR Rfcw^? ’ItOTER WTSOTOT PP'J'foiER RRT"Rf??5 
othrr sps rot totw i ot^r rtthtr cotst ’sfe Pishr « ®w OTRsriarrcr aHrran hpt® re® 

RIm i a '51031*1 '5‘jpTSjT apH T'R 5fo OCR? ^jr,*] ‘JW OTRH'T HE? I fibs 1 aim a? HjfifRj HR T3 jsjjf 

OTRsnark rjtht? 'shots* ott ott otpi rtpt WR'SERT roth? rotheott R T HH i fe ts 1 otwt aw rtpt 
'shjseri? reot RWSRTfrfTR othrr otpt? sot? arwfr sw^m> ott i a ?eott hirer?. ot^r rtfteh sott ot 

OTfH* '5k 3J11 ir*M^ OTTT R¥? OTT l ^R-RSPH 2TSH HP5 OT'PPTEOT! RTSfSTRfWP OTOTfa OTP1? 

SIOTER? ROTRf? SW RIOT OTR I a 'SIIOT^I OTPH ROTE? W RTtER? OT^pT^? RTPT RTW CWII 1 H CT 
Rf^TW HR ROTR *]>flf,® RRTs ’ST 5TCR^1 f^PgPT 5^'S RT HR 2|OTR R5R I <fR?R RTR R so» SiWs HCRR 
TR, RRW RTTRf& RPPf RTIR 5IR CR HR ROTR RRT® RR^ET, ®R iHR RSR i 
aw RTPT!^ 3JTR*f RRR feOTR RTMR R^TR 3W RJTCRR HR P TR RTCR Rn^faRfRRi RTTRRR m CRTR 


RRT RHTRR I wTRTH? SHRR WRR C*T, n CTlR RTTOTT W3 'SlWg'aiiqR-p RTTR^R HR? TR 


n‘a 


a? RRR | aRTCR a 'Slim i IETHR k?Tlf!5 RTSR CT, RRR RT1ROT RI*Pf RITR %RR 

’■iTIHRf HHP5 T!R RITCR? HR TR [ P + “jr j i H$R RiTRR^OTI RTR*f RfHTR ?R!<r Rs feRR R t l CR? 
feR 'TTHsH « ^WfTTRfRH HR fek? HR fHHT% «IRHR -SHRR TK4 RTR r51h? R 

PV = nRT a? «JOT*fl1?J RaRTT*R aR (P + I (V - nb) = nRT ‘fllHiR ^R^TRw ?5RH i a Rfite?«tfi> 
?m RTTRar awfra rT^rr %rr Rfirfns i 

«THR from HRT RTTRR IHRTHT HPH Rf% 5T a?T HR HOT HR 3TT, RTfCR? HTTT5R OTOT TfRH 5? I 
RT? RTIHR HFTTTOTr HOT H[fw 3R. OT? ^RR RTTR ^^TSfR? RTRJOTT OTOTT srcffir 3R i wt RI1CR? 
r%ot?? aw apf^ tpi i an? rr ritcr? wroti hot rPi ?r, wur^r? R?j?sig <^g «7 ot 

Rf*f WTI WRSFfOTT® OTR? THHT? R? WIWT OTOT WT WT I OTHR RRT RR, RTfHH RfeOTf? fetR 

apf&aa hi*jh?»ir rrhRh wr i hrt a^ a a< 3 ra ro? rtr wM Rtpt %rr othh aw i 



TRHRR ; J. RIPT «igBOT? WW WTSfsnRlws «TiaRR R%? TR (kfR^ OTIOT? 6W?^ "a" a? 
TTsn5® Rf*T3T I WHHR^RH a TR ®5 IIJIRd ^TJ«RT? WJ RW'rRh a]H<W? TR «?RT H? I 

^ i!f'5*i '"XI.- 1 ^ ^**s<p b a? HR MW HPT ^^pGRTiT P'p'5 aiHfO RT OTRh^T RTIHI? (Effective sile) rRi*)IR huI 
Ttar I RT<1?R5TR "b" a? TH RIPI Si'f® 9WH HRtSR i 

\S. OTHST? STrfRR RsilHflW 'a' S 'b' ^?H ^5 W Hipf tfW HT l RIRtR ‘a' « 'b' -a? HR OTRHOT <3 HR? 
RfROTH? HR RfakfOfH ?? i 
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IT smu*n?r mi ^ *tm gfr"*St »iwiw <jv«^ w \ ^r*n « w ^ *jRT 

4^ *ft. sc^ tot k?*t^ *tN^t i £ffe^ ^Ti^trr *wfc^ ^r^mr ^r 

wh w ^ptsmrt fh $m\^ fwt tot m \ ^tt% ' 5 tm^J^ ^t*W 3T ^ ^ t^rfffi cot 

c^f*t 51 ?. ^ot *tto fh eurrH tof c?r^ «n cm ^fjprfi? c^rot toc^ *tfiFlw ^rr ■=rr i 

«T*NftfOT ^TTITO ^f% TOTsTOT TOT I 

CW nrr%T ’frf ^E Wf TO [ ? f fes sSTWt TO*T TOT l miffi WP FM SfOT*t TO3 wir 
^rjt m, f^? ^ wro* ft*t srram tot toc*t tot m ^ i 
$. ^w<i fro c*tot ^bt?t *twr «aim v 4<r toc to i "a" 43 tofi to *ttpt 

gpjSEPfl^ TOTOf?T3> oj TWf TOT3 TO C^C^ TO I 4 <&1$£>1 TOT «f*in!4ta f=TCF C3 (M'Gnl 

^TTPOT FRf 3CTO TO CM WT ^ffe M5IW? 52T I 43T3 CTslTOT 43$^ 15/s'l TO3 <KFtl - (X 

N-.. CH 4 ^ NHi iRT CTOT «IRET3 ^TOFT £*<aCTO TOT WiK’**' L36. 1.39, 2,25 ^ 4.17 atm, mol ~ W 
fUPlflte* WT TOT 3JCWIf £> ^T OT f 

I - ___.__ _ ____ _' 

WTSIWI «TWfW (Vaiider Waals ( instants) : 

oj i H'^ r <f stot^t ^[tokj* a « b *R strwRt stotm <m\ ^31» jq vt 5 TJ<i TOi ^5? to? if 

rttc^ 1 

FH ^Hi a f^fir (Determination of pressure correction term a) : a OTf 5 OT OTX 

^?f%t ot? 1 a' ^ ^ w ^ ^r, ^tpt ^f^c^rR wrm ^r 

^TTRTT^ ^^^Tf?t FTRr^:^ ?«T feRTT I ^r&M W.*H <£i^j ^IJR '-3*9 Ri ^tTT^ ^1*1 

FT^T ^TR^TC^ i *i3 WOT ^TP3 ^ C I''&MT Wi ^fSTRaW 

521 i S\ ^RT c t F!c[f^f Wl^'^Srf^ ^T% ^Ff *RT '52T I 

■%m c^tc^ mft ^THsf srjftt mr, *tr i c% froi 5 (OTi^ 

fR I^ot ^f*3R ^t^xr ^nr nKT*r ^fTC3^ fot c^f*f 

^ '<®T ^pr ^ ^TT i ^fJPT 'Sn? <f*T WttW<\ f^tfTs POT Wfa 

fOTi ^2T | 4 ^fOT C^SIWit IP f-1+tStf ^ffe W i CF ^TOT ^TRRft 

33T^ c f ^ fOTF^T?f 5 OT c^r<r f^r *rra ^r3T C^IT^TF iffW T ’OT 

^ I TO ^T^r ^tTF7T?l OT ^TOT ^ i 

iurt w, ^fjrcTO OTjrrc^ p,« p ;i c^ ^jmsiTr i 

S^ n T C^rfi^ ^^Wf¥ V WRTiOT ^"C3J n OT^T <tf^ ®|JPT ^TR^ i ott^ c l&A* s P t ^fOT< WC#* 

5^J } -stTOH? d ^ P, « d : ' i 

5fHi< nKro d ^w ^rnr^r srrsr-^i?t ^v*m ^ra^^irfe^ i d « ^ 

5 "I 

^ _ / n V . n^ n‘a 

P a oc d K \ V ) ^ ^ ~ a v 7 ’ 

■■i 

n <?m ^tx^rs m. p„ = ~ i 

Pu TOTT ^rttOTf ^5fGWR OTT I n F \ f^iftfS WOTi P ;1 ^ ^TR a &°< .*&$ 

I a XR (pf*J OTF P, ^ ^TR C^Rf 52? i a X? m ^ 5^ ^fJTCRRT ^I^C*TP 

^ppjS^ f ^ (^f% ^r I -liXPCT T$lFf ^T 52T I a ’STFr ^T[77R ‘OT^ U-6<i*tm I ^llTC^R 

a ^f 2 T ^TR C^t ^¥ l 4 
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rra 


n OTn C^ 3 r # P :i =-y 


ft X VU 

■■ a “C^7 


,•. ] CSTTST^nTC 3 ^ C’FCJF, P s = .-. a = P,xV J 


a ^ ^*T^ J - 


... cos 4 #stfs a t*J?J 44 ^ = 


(cm) 2 

(Cxfr 3 ) 2 


si ‘ p t i 5f%r® u 4^ 445^ = 


(gift) 2 x (cmf 
(PtSiJ^) x (ftSre 3 ) 2 


= c^lfst 4 C 41 ®T 2 = Dyne cm 4 mol" 2 


(ftlfa) 2 X (CSTPT) 2 “ 


ftSij 4 fttrsT 1 csnsr 2 = N m 4 moF 2 


aim. 


u 


atm 4?*W 4 ^ ^srm®^ L 44 W 2 J 44 *f a 4 ? 44 *P = 

= aim L 2 moF 2 = atm dm” mol 


6 „ »-2 


ta|S' 4 «( Jttj4T*l»T *W b tH'fo l Determination of Volume correction term b) : ’blt-'in Slwo ' s t^T 

c^rm?(^^?ri 4 r.wm? ttipr ^<24 4jpw r sri^f& *itpt wjpr 4^44 j itr 3 ^ i 

i cm m 5 ^ ’sretfi ’tTtro ^ = n 

... i ctm ?fjTOT c*# = n x |jo- 3 i 

i gn^r 4Trgra wrsgtTii Rtnigt? wu = e®rrc3Rr ^itiwi - 4 x 1 w 

4TTgRI 'St^Sim gTf& 4111 eH) 

4 * 

sfIPT uiftjNstfCT V fe«T ?TC£*tlfW WIW^T = (V-4xNx~ Jtr) = (V - b) 

.-. txKTgtbs^xNx^Ttr') I 

... n ctft c^cs ^rnr^r = <v - nb) 1 

^b = (4x N x|jtr 3 ) CWW N 'Q ji^T® I 

... b 4?mw ft»*T r 43 ^*3 I *(TPT 4l<Pl«Kl '9*RT I ’sj'JSgnir ^3*3 4^ 3PT r 43 m 3^ 

4 ^ b 4<r ^trs 4 ® 33 1 fi'iH'i'siM b 4<r tin ^5 *|jpf ^*J©gH3 'xt^h '3dw^ 35 t 

*fTft43 ^ragRT IpRlTT «gf3 ftsp? ^353 ’313 ^T=!T t3T 3f I *FC®T 'Xi91-l'®ic<l ftrag3 <7*^3 *1714 
3t<JSgT3 41IW 4T ^ tW l HCTWT 3fTWg3 33 ^3 I 

4 , 

444 nb = nx4xNxrnr' 


%nx (N X' TCr 3 ) = n 4T4-'3tg W fam '3TtW4 i 

| Jj 

/ v n x 4 x (N x ^ tct) ss 4 x (n x N x ) = 4n ‘‘blc^ 1 

nb - WfW*T i 
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*4 


b — 


*tJTOTT TOW? 

vm~ 


.'. CGS b 43 43*P = ciii ! mo!' 1 

SI *l3if®C® b 43 43>^ = m 3 moi' 1 

'5'ilii'C'^‘S RiIjIW s&W <mk* 1 b 43 4<t 1< P = L mol" 1 3T, dm' mol 1 

’$®ft33 ,! r 1 : 27 °C 3fMJ!Wt« 12 atm 3TT3 1 mol 43^ ’UPf 2 I. *tTCff 3TCT 'SItf I 3ft 

3lftil > 3 b 43 3H 0.05 L.mol -1 33^K3 a 43 3ftft < f3 : *31 

■sfifftpf s n OTI 3JTCT3 C^® «!H'bl3 «in*P3 fp +^jt) (V - nb) = nRT 


.-, (i2+-^£to)( 2- I x 0.05) = 1 x 0.0821 


x 300 


x 1,95 = 24.63 


a 


^ 1 I2+tJ = 12.63077 


a 


,\ T = 0.63077 
4 


i£)*TTFT, P = *TIM? Fm = 12 atm 

T = = (27 + 273) K = 300 K 

n = mr^T?F C5fM ?m\ ^ I moi 
v - «TflT5*T - 2 L. b = 0.05 L mol" 
R = cmw ^TPt = 0.0821 L aim mof 1 K 
a = OT[*PT - ? 


a a - 2,523 

.*. osi'i^N •SWffl, JfW, a OT ^TR 2.523 atm L 2 mol” - 

«W!33*r * : 27 °C 'a l' *m i 4 l « 4.824 atm 3TW C*TC3T 4*fl» ftftt 'SJ33 2 mol *tTTCT3 9.85 L I 

®n3®!3 «!im?Wa 433t*T 6.5 atm L 2 mol" 1 ^ b 433T3ft4sT33 i 


n a 


>r=rWFr: V CT3 3TR^!3 TO ®iH#H 'S3^ sTffwtfS' (P +-^f | (V - nb) = nRT 


.-. (4,824 + ~|4) (9,85 - 2 x b) = 2 x 0.0821 x 300 

3f. (4,824 + 0.2679) (9.85 - 2b) = 49.26 

3T, 5.09197 (9.85 - 2b) = 49.26 

3t, (9.85 -2b) = 9.674 

3T, -2b = -0.176 

.-. b = 0.088 L.moI -1 

0 )1 ^ 51 3 'STrm^W ‘b‘ 43 3P 0,088 L mof 1 I 


4W, 

P = <TC33 3TCT ^tJtP^ 3 T*r = 4.824 aim 
n = ntICT3 «fi> CSTW Jft3IT = 2 mol 
R = 0.0821 L. atm mof 1 K 

a = eih'af3 'S 3 FW = 6.5 atm L" mol -2 
V = M T PTO = 9.85 L 

b = ^TFPERT 2FRS (3T13®'i 5rcF*iW3 ) = ? 



ftwf3*3$333PS - 1.18 : 

^traiW? SRT'tTrtf C3 ^ITR ®TW9 £313®^' '413 C^RSC^TT C»I3 fees' n^Q l 

«. 'ffF! <3 3T5? TOtT ^T@335f 'TT ! 3% 'SlSW 33 l 

8. ’4T^f Wt 'ift'ra 33T ^IT3t?M? 

a-, attest •Mt'i tot ’ift 'STmnar 3r wMnuiiti c^rgr 4wisi*< c^t? 
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tfV TO17P : 

'b. Tjf& tow b *5? "sir fro a ^ 'stf fs?F i R*r c?ft *ijR Tjf&^r io^ w?%m cro sgi^flj «f*r 

■^141'iH J?m TOW £TO? 

*F i£j^ (RR C^W X^sfij 31 TO TO?? ^<ffl *l 5 lTO*l TOFF P( V - b ) = RT M #f Sg^sf *f^\v TOf TO?? 

b-. aro *pr?r*r NH^gi, co 2 (g) ci 2 tg) ^ tot srorpsi* to towt *f%r« tot ^s o 2> h 2 * n 2 c^ 3 
TO^T? ^UJ TOT ETCTOt TO?£ W *#=t^ TO TO? TO c^? 

k* TOTOT <1 5tPt ^ ?TOf? ^*fR>i>!^ iJWW ^pf TOW? TOT? to?? TOWO '4 CTOTO 

iTPfC^ TOW TOT^ TOT TO TO CTO? 

So* TOTO«f s^ffliaiT <3 wr CO , ^TOR? 3JFT*f ^ WW %jfe H WCW ^PTOF wf% GW? 

i H 2 « He TO CTO: oMj’TO TO^? TOTCTO WTO ^ f5^TO - tll^f *|^erfa<fc ^fffrdC TO TOR 

fefTO * i.btf : 

^ TOTOW mm a' TO TO 2.255 atmmoFldm 6 m 25 P C W^RiafT? 1 CTO N 3 TO TO fe?T? W l 
: 1.087729 atm. 

0 °C WITOH | T 0 atm TOf l CTO CO; TOTM? C^3j bjH&W ■G^IFPT r a' til3 TO fsFfa w t 
Sto i 0.29792 atm mol -2 dm ' 1 

*>* 5 I. TOFWW t£RPfi> TOGZT 3 mo! C0 2 W I ^ TOT? 25 °C TOI*MI*I 12.75 atm TTO W? i *Jpf 

TOJ^T ?\E*TTM h' TO TO 0,05 din 3 moF 1 C? WFW £TO?JfW a' TO TO fa 1 # TO I 
^5? : 6.62079 atm moF 2 tlm 

8. 1.5 TO W% TOT? ?fa 30 °C uFPMTCT !5 dm" ^ W 1^31 TO I 

■'STJTO a = 4.5 aiin mol dm 6 * ^HTTO b = 0,05 dm 3 mol” 1 . ®TO ; 2.45513 atm. 

£. *11^1? ^TOOT ^rSlTO^F mm 21 °C W^TEITSST S t.01325 x JO" kPa B!W 7g ^THPra" TO I 

(a = 1.29 atm mol " 2 dm fr * b = (MB91 L.mot 1 ) *W t 42.68 cm\ 

^ TO TO 27 °C ^T^RTTO !.{) L ^fW^TO ^f[UZT 0.65 mol N 2 ^ iTO TO^TO TOH TO^ 1 
(^) ^[pr*f -4X1^ ^ftTO^ G (^1 ^TFST? N; atm -ilTO^ %TO TO 1 4? 

a = t .35 atm L 2 mol" 2 b = 1,0387 L mol" 5 . : (W) 16JXJ95 atm (*t) 15,8522 atm. 

| FT^f ^31 (Dalton's Law of Partial Pressure) __ D 

T^? ^T vr&fif® ^TTR TO <TTTOfros ftfern TOTO?TO RpFf fTO TO qypr 

TOT i WSai ^WWW ?ijpt fw? ti]^sf& f^rftfS i rr to tow. 4 TOf^ f^g ^ffFT 

feniw cTO m j 

^npf fep:w ^t? wro 

TO5 TOFTiaPT 

^J$T TOTO ^ ^ 

£ftTOf TOW. WT bT^t 

^TOW TO TO i W<F ^ FTTOi Rtf*fl 
fw^f i& ^tTTTO m TO r OT 

^TTW I ^TTOT RejH WTWT foPrg W F^lsT TO^. feWR 

mpT ^rfw id TO^rnro iiTO^rw *rro w 5M Rft to?. c?t ktos?; d 

d ^TOR TOTO ^T a s f*fa TOT TOT I 

7 



WtTO (6-9-1766 - 27-7-1844) TOR 
<RTprfTO. f?Wt% -3 

%#f 1 f^T ^FPlf^WTO!?! ^TW i£ffi 

^Rf4iw ^gsT^r to?^ i 1793 m fefsr 
IJJR^P^TW ^ Wr4t%TO CTO? R®aH 
^fTOf WR W#T TOM I TO i£f^ 

‘?4t^ 5T‘ ITOW TOTO ^RT ^TTfe <bWCH l 


► 3R '5pDfi 
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R«si'Tt ^bf \bt^t T5H nfiroif^ y®<im stww «jsf mpr fsKrc*ra otj m 3 
2ffe ^ S*tm?K t>tct<t xwt (3T5Tjpr ^ i 

wra TFS ^ <802 tip&TCT '^(ii*im ^r, -jjT i si*Bpsr g 'sjuPpf w*r tjh sjict i ^ - 

“CWW ftfil W’RMITT TOTO C<TTOT tot feim ORt m if fSHfm «^5 sfofr Sw 

■TOTV^t^ is f[°f*tn r w. 1 ^ j i*im r ^ft«, ftr^ili ^prsnanr, PfPJS 'Sttwct? fsrsf ,; rtc > i< tfp'f - 

W^Ts TOT ^TOPWTt?' ^T?f»w CTm^wl I 

^ w, % 'omrara v ^fdot^ w men tot ffeiw n ^ipp ©top* tott nmra^aten 

fnfiRnfpT to?itt ^ttc 5 t nfr tot fostro ot© m, p ^ w few ©tor lan^Pw h*t 

Pi, Pj, Pj.p„ ^r i 'o^.w. ®i^>chu ^rrsfro bt®t ^ anynar , 

m, p^s P, + P 2 + P., +.+ p b . (im^miijr« «rra«Hf^) 

^IWT: *RR ns?, A^B^ TO l TO WfSw 5f»CTO ^RT 
1 S® TO?T ^Te? I A TOT Pj TO'T V, TOTSFR N-. « B TO 3 

p : btw v 2 «mr®wn o 2 tot tot ^rr® (fe *.«.*«) ( 

’f® 3 j^r *™t mm nRT ^tt i mw ©15 5t*r ^ps 
ww* fro* mfro ^?r 4ns jpo f^r nr^rr i 4 tosr tot ftatra 
orfij ^BP$*T %5PI fv, + V 2 ). 

tot, Tot fsww n 2 4n p N , ^i3iw*R ssntfro kh, p (1 

CHl&g ®fTO3Tf %T TOPTTT JjJ I ^ I M . 

p Nj <v i + v 2 ) = Pi v , 4ns p Q; (V, + v 2 ) = PjV 2 . 

PlV, 



ft® 1.0.^« ; ifel^Msf yin 


p., - - ‘1*1 - (Awn p _ Pl^ -_ 

^ N = (V, + V,) ^ p°- - (V, + V : ) 


tot fsHfc*r n 2 <«n er«r, p 


PjV, 


P,V, 


Nz = fV| + v,| ^ *®Pf Qs ^ «w, Po, = (V + v 


TOrfeiTOcin^m, p^ = p v +p„ = - PlV < +—- 

TOT fiiafcw C^sn 

CTOTT TTRr, 

P._ (P.v. + P J y ? + p,Vz+ .) 

^ Pi ^RT^f V, ^SfTTOFTCT N 2 TOT <5 
Pj TOn V 2 TOTSW? O: TOC<T- v 
'srfwwn n<?f5 spumes iflnscn ftrfapy 
nsm ^?r ctwot, 

®TTOara ^nrcmf ^an^ro, 

Pnj xV = P]V| «P 0! xV = P : V 2 

Pn;=^ tr 1 ^ Pq, = ^r 1 . 


W^_fi V t+ P 2 V A 
+ v 2 ) V v, + v 2 ) 



fe sfi^^rr 
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33RR : ^#3 33 


... fijpr fetw Nj 43 M3. p N . = (^ 7 ^) 3JTM few o : -a? wrcpi* M3, p 0 , = f ^“) 

^ . - P,V, P,v, ^PiV,+ P-.VA 

.-. mm fern cm 5 M3, p ert = p^ + Po : =v +~ = ^ 1 v " j 

_, - (P,V, + P.v, + P,v, +.) 

sjr^fS fltrpf tm3C33 r&zs C3M M3, = — 1 -"t;-. 


WT <Nw : cfpr ^rprsr 3tca l3sg 3f3M3 mtm 313MT 3rcai3 c«4Jfc®r 3 3fl3 M3 3M3 w 1 3ttc33 


m ai^MW 4 5 I*t sfJPT 3^3* 3tt33i ■'fTCSRI C33TC5RT ^33 'SiRa'5 MMW? M31 »WRI C3OT 
nrpf MIOTIC 3fe*i%3 ^ m 5 wr 3TTOT3 MI333 <if$r *u$ \ cw?no33 afe 3*f c&x mr 4 i stc3 

MImet m3 1 

M3BtH3 3)1^ M3 ^!3nr 3#ll3>35 «Wf (Mathematical Expression of Dalton's Law of Partial Pressure>: 

WTt 33, CMTCM fafefg -5T«TErT33T?T V 'M S' -MW l 4Mfi> 33313 3C3T 33*33 RfSMffW l3f®jf ’’W^ WK! n,. 

n3i n ,. fSff*T ^srK i ^irPPS??!! 3t'i(C<f! V ’STtM-M' 33*1 <p< 5<.«1 T $TC t RT 3jRf"J3t M3 33T3FC3 P,. P : . P, 

. 435 3f1*PPJS33 C=rf& M3, ( 

... TO 3 TTPra n, CM 3 f ?3 «T3MajT3 V WfMS*r H3*T MC3 P, M3 3CT3 MC3 I 

... i 5Mf^ 3T13 »lftwt 5 C® C*TM M3 P,V = n,RT ,\ P, = n/~]. I 

43>?«TC3 1.3 3 33 apsfs MTTM3 3WI- 




,(i) 



P .V = n : RT .-. P : = tiil T~ 435 P 3 V = n,RT ,-. Pi = n. 



Pj + P J + + ... — III 


■^T, Pj + Pi + Pi + 


, R\ \ fRT'\ (RT\ 
V J + n - { V J + M. V ) 

( RT\ 

— I y J i n j + n 2 + Hj +.) 

11 RT 


m 1 **<n\% *rm w^vm 

wt 'SR^ra 

sfei'®5w^ ^PI C^HTT *Tf t 


P 1 + P 2 + P_t + - y I n / - y . 

Pi + P : + P x + ^ (^v^).-.(«) 

^sfTpr*i ^trr^r '^mr xv = wrt 

fnRT\ 

>’» P < t'SPB) — \ y J i.-*...*.iT.(ilt) 

di)3t "S (iii) Jft CST3T3I3. P 1 P n 3 )= P,+P 2 + P, +. 

3f5? M35?33 WsJSrs M3 3lH%3t 333*t I 

3TTP , 3 3tfdPfM M3 C3T3 ^Stt<c*f3 3=3^ (Relation between partial pressure and mole fraction) : M 3 

353. fp teT3VW13 V ^TiTM33 3TG3? M3T 33^33 f¥3P3T%3 MI13 filers 3TTC? I fefi33 

afj%t& 3TTC3 J M^STC3 3 V ■3TP5PM33 3T5 *pf MC3 iTM?R 3531^ I ®3T3M 3TPT«i3n3 C3(3 3**IJ1 n,, n : . Hi 
.n„ 435. ^T5f*(^ M3 3SfRK3 P,. p,, P,.P„. 

.-. 3TM3 M3T 3113 fefE33 CM3 3°3 jT = n,. n : , n 2 .n„ = n 9 
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2 WST ^fiTOT C&U3 

: P|V = n,RT 

■•■ P< = n, (^).,,(i) 

f^TT nnr^ C^3F 

: P.V = n.RT 

■■■ P; = n 2 (^).(ii) 

f-Stir (^a 

: P 3 V = rhRT 

.•■ Pj * *} (^jr).(iii) 

P.V = n„RT 

.V. 

.. (iv) 

51^, P,^s X V = 

RT 

nRT ,*. P^ = n ~y~ . 

..* (v) 

<0 ^ -nSWirCT (v) ^5Rmi»r 5i?T^rww ,> fps¥f tirt, *tjpr fiepra nwi >a4# 


P; n j 

P^sm? n 


P| = ^x P<tfB 


■il^r 


ill 

n 




O^FT ^‘SfJT 

■\ P, = P^ X C5IM 

^tp^rx^ 5rn - ori* 5H x 


m*m ^iwfc^r eh ek>ffau> ^ 

^Tsf*^ sm ?? ^ i 

^ 7 ®^ to 

^rnr toim ’arc^nr ^w to 
TO lt ^< J -*|f?[qr WFf? <*l Q^IJW | 



: (ij CTM WRU - r . <j , - —g~ 

WRTW sRT 


f^m (TO ^rro 

(u) ^R*t = ^ ™fif 


(iii) ^t#R¥ = C57f& H®f X (TOT 

(ivj to? "Piiiitw frowiu ^tot -pfrcsra 'aii^wsi ^ritt *tto? cant to^-t i to t%^ *ftu*f fstfijw 


^nc®i ^ C*n$ 'SFRi^r i 

(v) c^w or^rrai? feg to ft&vs- to 1% ^r^nMnr fer tTO fto ?l?4a*j \ 


^bott wm jt trCT^ sjisto? ?tto *pt tot i ^tost = to 2 Ji 

r . ^ „ *\ n T t I 2 

\$t>\L< ??tto tof < to? s^wm^mw^ ^ff^ro^TOv, = v-. 



fWtTO ^?^8 - : 

X f%? TOFHTO faPf§ ftPfS TO? NH 3 (g) <3 HCI(g) <lfa»ss TOi I ^1^5 

^ERpPP m SJGTT? <^T TO #? 

^ Pifa** ^!UTO? TOW *TC3I p atm ftCT ^-(TO ?f?TO N 2 6 Q 2 <rf^s | ^ *fli3j CTO^ N 2 C^ 

C?? TO !?^T 0 2 ^ 1 ? ¥TO # CTO 

*> fp^iwsmr?f? to? crornrTmTO^TOfwTOw^l^^TO 

o 

8. \£R5ft? ?TFT ‘5© U^r<s 7 5+|<^|r.*f SvblC«T 7f|^ WTO?? C^T? 

Q. H ? ^fTFT ^sf¥ C<5'^^f + <5 ^Tf^w S\s[CT SbbTO 'S^ C?^? ^C? ^ITf C^T? 


i, ® k ltfW‘t 1 : C^TCRT t^f«ft «T*rtWff <a^ ^Fcai 99.99 kPa SITT 450 cm 1 Nj « ^T*RT *JRar 250 kPa 
^ 5oo cm’ -nrm 5^5 'sm i nw ^r w^*njm w % ^waiRt?c»rr t 

-■ ^ftsicwCTifrm t «pw ) t 

I : il'Scfi; ^fNi N»f CStftf ^lURTT %^s *t#. 

'. mm fasOT ^TTtSrcsFP? wcPw m, p N , = Pl x v ‘ "■" x 450 


rt?> 


(V| + V,) - (450 + 500) 


kPa = 47.363 kPa 
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8^ 


nrw foaw 'arr?f*w p 0 , = 


’tsi 


P.xV, 250 x 500 kPa 


= 131.5784 kPa 


°3 " i V, + V : ) " (450 + 500> kPa 
.-. -pflFST ■ftt2fTC c ra' CSTT& 5H. = t P N „ + P 0 ,) = (47.363 + 131.5784) kPa = 178.9425 kPa 

^TR ^TT55 foxrc'RT CTT? m 178 ’>425 kPa 

S *f | g<W * ! 30 *c 20 L aira'aw< PlftWM 4.0 r H, « 8.0 r Nj *T*fT i faftfclM* TOT 

’1JK.84 m^s? 

4 8 

'TrsrrVtsT : OT=T TOP. N H = - = 2 mol; CUM TOJT, N n . = = 0.2857 mol 

.*. ■ s tTW WI8T C^TM 3RJIT!. n = (N„ + N Nj ) = (2 + 0.2857) = 2.2857 mol 

.•. wM *rrM c«rm *rr?. pv = nRT = (N H , + N„,)RT 


fN«, + N Nj )RT 2.28 57 > 0,0821 x 303 
■ ■ P “ V “ 20 

- sn:*fT flflPW FM 2.842 t ) c > atm i 


atm = 2.84299 ami, 







8 . 


c. 






V. 


&. 


io. 


>3. 


^ - 3^*1 : 

i, ijf& *fT£®3 -<£\4$t:a 99 99 kPa 5CT 550 cm’ Ht4>d?K€H 150 kPa '5TC 9 f 500 cm 3 

^[jpt mi i ^ ^ ^ nrr=r c*# m w r 

: 123.803 kPa i 

99.99 kPa 5ft*f 500 cm 3 « 79.99 kPa OT 250 cm 3 ^OjlC'SM ^IPT 3 dm 3 *pT «TOJ 

fWKHT ^TT i t^ffTOT GHIj UM : 69.9925 kPa 1 

127 °C IQ dm' 1 fafcttjlM 14 g 41?I3TE3H « 160 g «fia I *ITPTet*l1C«* 

^5fM TOT W ftSPt? : 18.062 atm I 

15 °C ^TOiarTC 3 101 kPa Wtf 100 cm’ 150 cm 3 Hl%iiiit.«M <3RR 40 cm 3 ^7^ 250 cm 3 

qftteffra 35 # ^TT fe^T fiilljjpg ^sn i 119.194 kPa i 

27 °C $ 99.95 kPa 5TF4 %g *fferN *blWI 750 cm 3 . 37°C ^TK^J '^I3 j^ 150 cm' 

WUs mrft f% S 13.8819 kPa^WFs^?T I 

s\^ f**. w tgsif?jiT aq^zr fspin^r ^it i ^ m i atm 

^tTRM : 0.6 atm 0.4 atm I 

4 g *l5C4tC6H « 8 g 20 dm 1 W PfPfitM 27 °C 

csn^ ¥r^f m? Tjf& : 2,770875 atm i 

37 °c i?^1a *TTC3 ^3 W ^ 1 T, WW *T >5R '/ 3 OT ^3T 

tm i +\\zffl ‘mv« 6 fe ^fSww ^ i ^ : 192T i 

56 g N 2 a 44 g COj S HP^ ^T ^TT i feim <M j 303 kPa ^T fen^t N 2 ^3 CO, 

^ 5T 9 ! ^RTI : P N , = 202 kPa, P C0: =103 kPa i 

11.2 a N, m*\f$ I5.0L ^ W 4.0 g 0 2 ^F 6 !^ 5,0L 

^ ^T^T l 27 °C ^T 9 fTOT?i ^TfPT ^Um 151 ^ 3 m 1 

^ : p NV - 0.4926 atm. P 0; = 0,1539375 ami, P,^ = 0.6465375 aim \ 

io l ii^jg *rra o. 8 g He, 3.2 g o : 'S 2.8 g n 2 1 27 °c *ttpf 

3 He ^ I = 0.9852 aim. P Hc - 0.4926 atm l 
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8>s 

27 °C '&|»W RIBr 45# 5 TOJI?r 2tfe fx Pr 05 5.25 x 10 )o 3 R?B^ 5'^HM ’flwi WT #f^r I 

$33 : 2.146895 xHT 9 atm I 

i«. 25 °c 'ST'ixrarRr 4^fG lpg faPiiiurci arf$ 4.65 x io w l3$d»3 4 «sjr *iswi ’iiM 
Pri*l®1C54 6R l^pfa 5*3 l $35 : ] 8.888588 atm \ 

18. 27 °C ^t^msjRT 4.20 g N; I5.0L 45 45# , ®TF35C^ ^ 515T 8.0 g Oj 5.0 L 4^f& 

*#33 ^flOT fa* 5 * 5 f ^onr; 37 °c wmara $fho 555 ? ^c*r ^ffsn «p# sprft'fcr 

5»T 1 $33 : P N: = 0 . 1 908825 atm, P 0 . = 0.3181375 atm, P^e = 0.50902 atm I 
Itf. 45# Hj *ITPT «f$ ftfrvia l M MTTR5 515 15 atm 45* ■ail5'4W4 *S«f5 43# H, *015 PiPreiwm 6T*f 3 atm. 

^[Bw 3fCTfT 5*1513T ^ 55T 3[£*rr l ftSreH ltw,« fiW 511155 Wf f=pf8 3*3 i 5«5 : 12 atm l 

1*. 25 °C 3MH 13 I I3 43# 850 cm 3 WCS 4 g H, 43t 4g f%Pt9'4 5NT RITE I ®lt«H>l5 *H1CT5 GR 45?, 505 

fsT3W5 (E# 373 ft# ^5 I $35 : P H: = 57.56658 atm. P, fc = 28.78329 atm, P^e = 86.34988 atm I 
1 st. •'lilV 1 4>4 ®lj[5 l :5 3T$U5 20% O; 3 80% N 2 TfR 3#H 3TC5* 1 33£5 PT TP* 51^5 5f*T 99.9 kPa PRIP* o, 3 Nj 
45 TSfUpff m ft# 5*5 I $35 : P fl , = 19,98 kPa, P N . = 79.92 kPa i 
ib-. 45# 5TR5 i W 55OT?H5 Nj <3 O, W fcfOTsf C4# T*T 31339^3 WC# 55R l $5I«fH #5 Rif# OT 
ft# 5*3 I $35 : P Ki = 380 mm, P„ - 380 mm I 

1!». 25 “C «T55T3T5 « i Q! kPa 3R$ ’335*3113' 100 enr H> 50 cm' N 2 3 40 cm' O, ’ijl-'tw 250 cm' «i«awn 45# 
’pr-'firar ft}®® ?*5T 5 j 5 it i 5 iaflJt 4 $ 3 ® 5 *ca 30 °c ^rnoranr C 383 T ^p=rt i 4 «mran 5 p# kk ft# 

5*5 I $35 ! a#5tn 78.04779 kPa i 

^O. 25 D C ^ TO i a f g 45# T5T 31535 2g A GJR 5TC5*1 5*5m 5*3 1 atm 35 I 4 «i5f!5 3 31355 5WT B ®35 45# 
W55 3g 4fM3 4*51W ’Ultfffl 5W 0.5 atm •515 ) A 3 B 5JIPBT 5 hhPi«p 5155 15 1 # 5*5 i 

$35 lAflB MTTC55 5ir e rf55f ^5155 5^175 113 1 

11. 3.5 a N, ■'TTPl 8 dm 3 4HJ 1 ®t,44 45# ®tia5t^ 6.0 g 0 ; 5JPt 3^ 12 dm 1 'S'T5 45# " p lltJl5 5TK5" 

Jtst f3* 5*5T ^rt l 27 °C 3TflH|'415 afe# <1T1CT5 ^1*155 6T*f <3 C 5 # WWlT5J I 

$35 s P N = 1.539 x 10’ ! atm; P 0 , = 2.309 x 10' 1 atm; P<h t = 3.848 x 10' 1 atm I 



a _ g RT dRT_g •• ___ 

tSFf^’tIPT5#5f5=T 5T75 PV = nRT = -^RT; P = v x 1Cr = "nT* ^ V = = d ‘ 

/M\ f?\ M P 

dRT = PM; d = 1. r"J x (fj = ••• d “f. 

5ftt 3^55 «17PT P, '517:^ S T| W ^T 3T*>raT2T5 5^ d, 45^ P, T ; *RPf ®T , TSr r 2r5 SPTJ d; 

3^5, (j) ^ n5t5S5«f C8W 5T5, 


P, P. d, 

d| 05 r-il^di K .*. T - 

i \ i 2 ^2 


P,T : 

P 2 T, 




- <ii) 


Tt d,Ti ’dnT 3 . 

s5T^5f|05t ^ PPrS W ^T^rsjTUT ^ TOT 

wr Tm i 



2 
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88 (PHtR : fc®tg <13! 

^ > ps.br | flllsji*!? (Graham's Law of gas diffusion) _ Q 

3 fn?rw gim 5 * ^rmiw g^gr? n^ gfPiCT gjr*R fgyggg fgggfS faeg -ags? ^tr^tt^t g*n negrsR i 

l.o.b-.l : ^IT'H (Diffusion): 

gpiigfansieg ng**fcgg men fgfenn g^g *tt w gng cxrcgnegr aptm?® nfggjr® 5731 ggg^ feer 
’jfS ®eg fltiOT gpig gg*fgf*it igfi> gym gr ®g*r >sj*rt «nrc^ra gt» gcgj gi a i fg* « g^s^f® gpj 
2reg*tW giF^R ^TT ?eg ■sfTC^s i PTPTtg C^R 3 I g®gR nxfe © 3 g nil egg 5 Tn RSTH gT 3 g ®B^gg «tfg ©IbW.ng 
' 5 W 3 5 T C®JW t>1 eng ■smsCTfl ®nj|g ^®pT^? TfRI'flifil'o s:(,\s *Heg> i gT£\ 5 g C<®1 T c®|i||g cgWiRSig i)g> 

wtw w 'fum ciTST gggr eg# gr cgMHbinr xfc^g ■sn=rr cgeg bt« < 

fofWM wii emus nreg 'jegrSt g*u ft 
Xf^g ^PT n®e? I ills 

gngg nfogr 1 <r®g®i gem f^g nmfeg 

ge*rr <s'*jjH ©nRRRg grjeW 

'*mfftu grg?ig g'egg ?rfa ffej Star sfceg 

ne® 1 nnen gjfsemg gegr gim gj$ 

®ig? iig fg*^ gR ^ir.«p neg* wais yrgr 

ai-jeg ~mus mg^ 1 _ 

fctf : ^]T' P R 

4®fS #w<r mera to gem ntfg 1 iRig ®e«g (CuS 0 4 .5H.0 ) -as ^5 gg nrfag negr (Vffits ®fT« 1 
nrfggg*f fteiw#n g*f gigg ggeg (fra i.gj.■%,«■) 1 

J.'S.br.^ : f*Wg*l gT i F; fTusiont: 

gT%g> bTeng sr*ieg morg mm fweg emem ©nwriRg iigi^fr egg megra nfogie® fcsggn m 

grggrT'tfg ®?rr 3 eg STR/P CRPtg '®Ptg »[JPJ Wfp gsgr (prgg ^isBeffg ■gfj'sf ffT^T 

c^re % SFsr c®rpt ars« ®itpt cgfe? gmpr 1 iifS 

’37 < f*fr? f'Tiggg 1 fgs>i<i-f itofS vfiffa' 'S g[e , i ^ \ ws 

srftpgr 1 iiew3 u$m ©wst^ f^b ' e rg 

’et^sjt gjrfn® ^r (fra i.«,i is) 1 egxjp nuw "ggig ggrr 
cg*j^ r . i t' !'m gr«Trr. &t^!, PT%g rwt, mxft ? 3 n® 
cxrS gy>s?n gg? fsxprag 1 f»mff gfgr c g wg Rtg? grt^R 

5 gfg'fT «TT® <r>e < i5 i «f5E=1 t'oRfli fnea^i 

gjw s fgsggeg? ftf grag g?gi gft^r « g^eg i ^ e f ^cg ^ 

I 3? ^rfexrtg xregy ii^fS ‘ ? rr ! fe^^g ^®fg cgfg f*i‘^geg- 
oggis 1 fra i.p.^.'Jj : ftpR'C 

i.O.tr.'S ; (Rate of Diffusion) 

f%g (Tftcrt ii^fS wrg w fe? 2jfe mwA eg -glggH *trr=r ra^fe pg. 5 *frr?lSg 

gjT*!'C'ig ?i? g^iT pg 1 

xrr gsg. eg®RRr fitfSfR ^T’pram *neara t c^regsc® v cm’ *tim W® ^tptt 

v fg^fe *mprg 

.-. PTpnra gn*fi?(? ^g, r = - cm ■ -', .-. gp'nTRg ^ig =-—-- 

1 ggg 

egeggegt giRTrg gir , TOg gig ®rg gpuniT. ®r p f s ®wr^< jg®? g>eg 1 ^■ggrair s gin ene«r ®i ; i exg 
gyrnegg gig ^ nrn 1 gergr? ®inxrgi a grn jtpt enw mregg gyrnegg gregg^yp? ge5 1 
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<P1RW 




S.O.b-,8 : ^pt I Law jtF DiiJusiom : 

TOR « 517TO ftitotSl TjTOT -ETf^m (Thomas Graham) W|M* *lfHFT-^3h*T TO3 

®«t%0 TOR iR, C^n^T ‘'fTfiTO TO 7T RSTOOT? TO *3 '01 W«! f^T®? ^C? ^ c*r TOT 

tost c#r «ift to toito? to to ftsroTO to ^®t tost i to 1 ^ cnc^r tottoto to tot to i 
to 4 ^rtto'Wiji *MTv*rc<f> 1829 totr faf* ^ torto?) sjtot t 4 $? ai^iom tot*r ^3 tow i 
toft- "ftfwi ismstr« w*\ irstcto TGTC^nr tottoto to to vjto^?t to^to TOSRTOfeTO i #r lafiffc 
tottoto crortro '■ttfct-si d toto tottoto to r ^i, <5 ajan-piTC*- 

r o< -j= TO, r = K. 4j 4TOTR K 3TOfij JJ“<< 1 1 

TOR TO3, A « B 5f& TOPT I TOPT gfli 4TO? SI^TTO TOITOTO TOfl? TOTOT TO? fer *tfilTOT« 

^?r i a touto tottoto to r t tos tot^ d, i B TOl<ro tottoto to r , to?. tot* d ; i 

.-. A TOTt^R ^TT'^msTg TO. r T « -- 1 

,\ B *M TOMFBT TO. r : « 


V^i 

- ri=K v^;. (i) 

\ 

^/d 2 

.'. Ti — K r — .. (ii) 

Vd 2 


(i) *T? 


(ii) *T? >tfll^Pl TOT TO ^XTT, jr = ~\^~ (j 2 ) 2 .(iit) 


A MTTC^T?T TOHfTO 5?IM, « OTTO 'TO'O'H V, 5 TT TO? B *UtCTdTOfTO TO M; « OTTO TOTO V, TO 
’SW. A *fTnTO^,d,=*^TO? B WW, d : =^. 

ctortt wr, toi? TOWian « to«t rikar otto writo toot i 3t? v, = v 3 = v 

1 1 _i _( 


h _ fiV _ (M’JVX h _ (M£\- 
Ti~VdJ~\MtfvJ ~ \M \) 


Ii fMiY* 

" r 2 “ Im J 


.(iv) 


3 5 iftei! e f <(i<5,i^ wpo *wprf wmfw w ^t to i $■*& m, j^i*fl 'sttotto to, 
fenef feA'SB^ mro v cm 3 *#TO wr^rt^*>ra e r^ 3 TO 5 ®rtc»f TOapw t, « 1 , (thrirs i 
a mro c*ub, t, ■'ftwra ^5 v cm 3 *tn* 


1 piotc® Alwra ^r — cm 3 

( i 


.•. A ’iil!.»iti <i)l' v n. w « 'TO, f| =~ cm’s 1 

1 1 


B nrtws !7^C3. t, CTWC 6 *rfwr« 5H V cm ; TO 8 


1 OTWC5 — cm 3 ^ 


II h 
r; ~ V/tj = t, 


£i_k 
F’ t] 


.-. B mro TO. r> = — cm' s " 1 

12 


(V) 


.-. ’TRfefTOIW CWT TO, ^ = (^j 2 = ^.(Vi) 

(vi) afUi.iiro w^R tor i 
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8'Jj 




mWFRf sjBJRj- $»«* <H$jfif* «TC?rW : SFffe® SSwRaicysf ^CT I Cl> | * r ; : ,5 U 0.7% ^ - 38 u 99 3 % 

^ _ _ 92 92 

vm& ^rim i rmniw Ejftw w cwr irtir i h *uf 6 f 235 + 19 x 6 

= 349) m ^ 2 -*UF 6 (23H + 19 x 6 - 352) m Cm ^rfw 235 UF, ^ 

w ^ i *rf4s ^ wPm wr 235 uf 6 ^ c^r ^ j ^’\jp 6 ^ ^ ^Hjf^ 

^ CTOT 1,004288 C#r i 

^ c#i s '5?c p f ®rm ’fri^ ^irf^E 3Z*r ^tur 'Siferr?! *trfpR *t%3 r .jpr ^rc& ^rrw irst 

^ i ^ f^in w ^Tim ^qtm ^nr wnf ^ i 4 *iym 

^■s^rra ^nr"^f1w feRW ^?r t ^upt ^^trrrw s^r ^rffer ^srj 

*f% *fJPT ^rSI^SK *t% $Fs ^ I 

fS^esT ^C's; S^-sr *Fh3 — : 

*• NHjtfg) ^ ^JFI^ C0 2 (g) 4*f*RW L6088 $4'Sjfiff | $%? wfol TTRTT WTS f 

?i?cs*icw^ ^tTPT c^pr %r jf^nrr ^rnr c^r? 

^2 fe^T ^DD\SI 4W '^t<PT£3f?T ^T E/NWI ' p jft*F2R' ^T?W? V!(j|^ ^ssr? 

8, ^fTETT C”£f KM £?m ^ 31% ^nf% j 5fK^ C3SR tpf 43RT *tlff? 

#. ^nsf ^ r^HfD<r ^ 

£3% C3R? 

h. ^r ^ttpt c^r w Wt ^fht njrr^ c3^r ^ ?n^? 

It. 3%^%^ 3tf^t\s R.PiK Tm 31 £j-t ^ ^ITsfl ^C^t' '••sftf ^JT^T : 5 j1^1(>t<i ^[(,<p C^ft^BT— MJfC+'^l ^SRT? 

^•w <3W V*fWi*/ 70 CT5W >® f^Wpff^OTCTg^Wfty Wfl i H^I <H I l 

^WKPT : ^ ^Pf%, V cm' nf^fi'@ 3 ?T ia^ aly l 's <M5f? W*lf^P W M, t 
^I®r« *t]T7?T? CTO, 70 WWW 1 #^TTS ^T V cnr’ 'Sfms 


I tfi-w® ,> rt%^ll« ^Tr^ycm’ «fJT*Ti .-. '^Wf® «OtCT?T <JMW< *]*, r , =^cm 3 s _l 
vfa’VM TO, 1 60 WWW ’^7T« ^r V cm 3 O, ^tFPT 

1 CTWt® t feH« ^T ^ cm O, ^ITPT; .*. 'Sf^PW r 0 , =^jcra' s _1 

■Err^Trsra ^it'pr ^a? ’nRfe?s mtntt ^s ^Tsr?rr 


_n_ m q>V r/7oV 32 _ rtoV 32 

ro, = U J ^ TO = M; ^ (joJ = Mp ^ °- 73469 = 

WTS ^(MR<i ^59T = 43 5556 I 


32 


32 


M, ■'• Ml “0.73469 


= 43.5556 


^m«f 4 1 so ”c «wm 99.99 kp B TC»r un# nrow ftjpw 5 ftPWr im dm 5 nh, mm 
W* v ww nil <^np^ «n^/i ^mflhvf*r Hjsmmflw&fwf 

* NH% ^ ^H'fW ^ j 7 t£l^t H>S iRT^9lHR-f W 34 
5 ft^&^rr 300 OT^t® ^r t2.5 dm 3 NH, m, 12.5 x 10 3 cm 3 NH 3 

.-. I <?mr5 w - 12 ^ 0 X n " 1 ' = 41.6667 cm 3 NH, 

MHjt-^W ?JT Jp 1t*i , a 4*jn t t'^ H . = 41,6667 cm-s 1 
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= r H>S 






, i i 

r s Hi ( V (34 \2 


8<5 


1 nhJ 


= ■ yr )"= 1 37 ] 98 


fNH,, 41.6667 ~ 

• % r ^“ 1.37198 ^ L37198 " ' 9 * 

... H : S 4RT 30.36976 cmS 1 

A 5 Prf^ H : S ^ *Tfem = 30.36976 x 300 = 9110.928 cnr =9.11093 dm\ 

TfsO & fe?T il^s? 3K*-?T7T 9J 1093 dm 1 H : S ’TTP^ ^ffeTT 1 ^ ^4 l 



4. 


*5, 


iAo i _ 

^ W* « C0 2 *tl3RTT3 ^?T WTO 146 WfF$ ^ 1 1 5 

i wpra wife 1 to fesr to i %ro; 70.919 i 

* c<mr=n mm ^ ^rrffw ^ f^f?r ^ i = 12s i 

^ $ mft w?rw sftw-wra ^Tt*iw wft tsPr? : 3.7417 ^ 1 

g lS pf3 57 C V Hi 'S 10 cm 1 ?fTRTO "&fe 0T?JFT TOU5> ?m?r i wm 

-rfn^ TO fefe TO I %TO i M.98 I 

com Pfift ^TWH few fe^ 30 16 m 3 ^CjUIw 531 l *W5 s °2 

13? w ^srRJTO ^JT^P Sffivu TOG4? i 2.828427 m ’ 1 

OTK a TOT^ 1 *lt csf^f^ fara' 5 f*ffe ^sTor 1 dm' H 2 *tIPf WT, 

A wfei*rfeno 2 , nh> co 2 « h 2 s *tro ^ferr^ wI 5 b^ fe 

ffolWitflW Wm I i§TO : 0 : - 0.25 dm 1 . NH* = 0.343 dm', C0 2 - 0,2132 dm. H 2 S - 0.242535 dm ^TT^Wf 
3JSTO1PW, th 2 > r NH? >Tq i > f H3 s > r C ti : 

^ 35°c wrsnanrr 3 >ikh 2 ^ C5p!wi?y 1w 1.4 20 dm’ h 2 s ^ 

^Jr c *E5ffig gfer#t nh 3 ,co 2 « so 2 . 

^ir : MHj, = 28.28427 dm\ CO ? - 17.58098 dm'. ,S0> = 14.5774 dm 3 i 
b. vspr?H 57 cm 3 Hi « 19 55 cm 3 1 ®1^5 ^fTT^T >ife W9FI T *rfero W Wt 

&mrs ^TTKTRJ ^rT 5 !^ wr W? : 17. 

it, (T15TOT fsrfSft ^rarast « 5R*f jwft ^ fer 10() cm 5 0 2 ,1 #^T3 5 ?s 160 C’TC*! 5 ® W »nw I ^ 

^71^^^f^^^ra^CO,^ , ^«^^ 53!5n 3 raara?siIT ?^ : 187.6166 C»tW® I 

^ fc^ mr^pffef^ h 7it o 2 Cl 2 ?oPr© 

: H 2 = 13.363 PIC^, 0 2 - 53.452 PlW t Cl 2 = 79.62 l 

15. 37 °C 1.15 aim Wrf *tTC2RJ ^ few 20 5.5 g C0 2 W I ^ 

^5j?rf[Fr ^5? He *frpj ■4ttf^r® 3.^ * r .^ ! s,< ^? ^s?r: 1 *j^i 6 19.956 1 

ijj& 'TTTP^T TO W3R^T 17 3 44 I SPH 5 ! TO^TCT 41^15 fe fell ^7R1& (71W3 30 cm 

feWT 10 f^fe^l^hr W W *W ‘ 11-18846 dm" I 

iO. 37 °C ^TWTair 'O US atm ^ «i|B*T ^ fe fa?T 20 5.5 g CO, ^fTPT ^JtfW W ^ 

He ^TflW >t^lC^ a|raP§^? : 1 ^1 6 ft W 19,95 I 
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8b- 


sama: fa#a 


^K^r^zr^Mfw *ffhFT 

(Work for Students : Boyel & Charles Law related Experiment) 

• aurwm t$h awf#® n!Ht • 
aTataa Pmrm arnica 4f& awg' amr am 1 asm ■■sm <ass? firms are i fameem arswa 
fw<i pr aa aw ar<3 i ^am W?rs tsa^ cBaJfBSa csr^rcm caw wm fafaraa r»«c<w mrp 

ajmma xss^ anw fo m i fafae@?r -sn^sar aip amra aw i 

w fafega fa a>wa Sma 5 ft -nas rtrasm awa, firfm fafega faaJwa ft*ra asm ss?om 10 ft 
tor iiia? rpfm Mw.m faatwa "Sa? asm «$fpm 20 fl» awa arasica caw warm am fafacsra f*>*ta 
^tircaa ana«a aioiwa awra angmifea' aw fames 1 x atm wea> caiaar # fWa fa^s am 1 
srfeft as m wa asra «it fafarsm Sa? awom awir fafacsa swt ?w w saa era <jf^a 
asTanrf®a> 1 m ^fsm arcs area maa srawms jra srftw1 «mw caa law ^rr® aica- ■srasiaT 
fp caw a j i orn ^aa ca w si* arfrtar am fta; ca srcat aiicsa «ia«a aw am 1 «rf%fl» wms? pv ^a 




ipw 1 


sows ?ws mftfesJ aar^raaa gsfa sows psa nll^iaaa asms ^ray fafsg *csm xa# sy<a farm 
%■ rnmram ftf%» area aifca? smsa afaara am 1 arsm afa cmrsar owe® *rr« srfmft swa w-wS pv 
isa sm ^*aas, «smcs? camasrm aowa ^psa wt asrfam sea 1 o»c wwiana 1 cap o famcas faor 
tafa^ rrw m armsa p%aw pv ^a 


^ ^f\‘S : 


mfcawit 

mwsimPc 

Oi ^mcaa afeN (moi) 

W (alml 

arw'simrssriL) 

PV (atro - L > 

l 

0 

J 

1 

224 

22.4 

2 

0 

1 

5 

4.48 

22.4 

3 

0 

i 

10 

2.24 

22.4 

4 

0 

i 

20 

M2 

22.4 

5 

0 

i 

25 

0.896 

22.4 


4 w 5G5 war ata. arcaa srfef^ arwa cansa fp ^miana pv aa ara {p ar^aas 1 


bf^CTa ^3i *tilPI 

is afr ^#'3 p araraa irasf& ppRa araiw ppg aar am i acawa p aarwa cpis we ftfega 
r^lttca ar« 1 data fafaesra aw ■aat? aim^cwa ar^ caw arsjp fafesa fww fa^a faa® xam pea 
caw p aiaarw ^asflJ 'sanfia an>t caw 40 ° ca. «m®m f?a caw falatsa feseaa arp anasa v,. cm' 
aaca^ff am 1 ^ara w fafaat^w patera aTW 60 “ C mraarana atfaw ^sa asca falae©? f«®caa arp 
anama. v : . cm' aaca^^ am 1 x^sfaica «a faftaf^w oaf 5 ia arw caw so* c mtaaram a*ca 
fafaega fwcaa anwa v,. cm' ■a’fca^'t ^a 1 

#r waw? fmpt art^f& cw 'sraatana aw arfcaa arawm acte 1 jiwcs v, > v > v, sores 1 
pawa^prawfpptafafag «caa c ac a r c ar arrwa mrrrea. <aa ®aa aacufars- aaa wmrara aalpifestt 
xara Ras'aiw aam am fp arw >a^f& fafa§ ^caa «ma faor faf%jf maa xraarana ^ «mwa ana'sa 

’ifaaw am 1 aftwmt wr cw cmar am or, t 'aa arw ^ *aa am aaaaat f?a «nw, 
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8i» 

1 (3 nww TOf -: hhth r w^fw ^sra^r ^?r ia^f& srpibot ^irour hrt t >a 

, *ifl e twR'IOT Pk,<i> Hf*f$ < M(, t i SPIlfB WeT l<i''j(,*is **p*f <|st«5 i 1 atm OtC’T I mole N. ’blcWst fafeft ’ISH 


i sT 5 fflamr ■'JiiH'SH ii]^ Y ^ HRsr*rr ’gw c*^n?rr St¬ 


•nfcHOTT 

Ni HTT1?W ' , lf?HW (mol) 

T5T*lH13ft TK 

HttraH, v (L) 

|(Lr’) 

l 

1 

273 

22.40 

0.082 

. 2 

1 

293 

24.041 

0.082 

3 

1 

313 

25.682 

0.082 

4 

1 

333 

27323 

0.082 

5 

1 

353 

28.964 

0.082 


arrs 4 HR CHOT CHHT TO afoflt WM? y ^ ^ 0.082 Litre K' 1 HT.SOTP I 



’tJk^ *|f«'*(.'£$ (Postulate of Kinetic theory of Gases 



^flpww H3TH chhh Nj, o.;, CO?. h : ar«f^ for for aj^f® $ sfor f%a i sprrafo «nf, 

■atHR^ -S RRffo fs*J 1 fej (,et«ofs 1 %*} I H 7 TH ^ 9 @WlS ^TOT sjtim PsaT-st HT^FT 

HT^ja alRsfij Rl-'i? RTH Sjajfafr CHHH ic.ttt'l-fl ^j3, '61®fb p Rr "3Jir, QUlUBpriCST ^Pt, CH-^piR 1 5 J3T CHJR ow I 

«tiPA hM Him nftwr pv = nRT wt %%»i ®t«p %g«T «im Ht$a w wra hot fo*m 

(^■5 siij«t ®«f 5 i i < k < i i ot ^> 1 ^ 1,4 ^(,^<1 t,»i® ^j<i?.i<i a tfl<p 3 i 

(fl (w.iJ ilRin>'L>=i (Aristotle) a RiSOt-tJlJi (Lucretius) fosfHH Saw «p«i** ’UPS at^pB^srT 

PiPtbitoiM i htr i ia hMUhshi wr *Rn 7 fa ■stjT^trr 'sr?ih ot*i fag 

ftWH £#t$r C*OT m l <a fonr Htpftfa (Bamoulli, 1738). jspf^nim (Clausius. 1857). HTRraOTT (Maxwell, 
I860), Mt*3«H)1*l (Boltzmann, 1886) HltfaHW Wm W ‘*lllC>m t»M? »1V«lM SJOTStI 'HHH' 
niffo *rt$sT SiHt-M c^us ch* % £f@H hsott i a sramwrwt *btct?t nfa«$ ~m star ntw i 
sr^® ucsf cshot afoffc® s^ra^faf fo¥aHaj?ifan?r srr swish ^ hi %s5TJfHTCH*risfoi 
'OTTO ^fasf.g'i ^ifaitraOT fo?ss- 

i. *IItPRr : CH CTlCTf *BPT 1 ®Brf*fW 5 ? 'S(’ 1 \ 1 *IT 4 f*l 4 l< »I»HHI Mf 5 w I 4 <>f : 1 <PI«WI C’TM^TCT 

a i 7rr<fRt*fsiw w ??r W*s «ot?BI c^us w *RPtt 51 

CTWtc-n f^fS *irf?7ra M w i 

*.. : ^tiRTra * ^dPTWra 'sirtbpri ^«hri i 

«i«pi^w w fsiwwg hot 'stg a »umna? &mm hot 

®J c^tot ^n^f ht 3?#pSt «m<p nr i 

0“ & 

? 8. ^TT t 3rf^£rE ^ I 

f W 4^t ^l^tRRT H5 fJPT 4S TCZRT (,^«lk*1« *FW ^ I CTWtPit 

§, 1 5T*0T?t ^J" I 

| <t , Vt*t t ^TPT'^tTM^ ^ \U$ WT? 9 tTTP^ ^ I 

^ ^cvdi t.<rf-r ’^T'S ^ret *m i sj^o^fcw ?iw stfe ctch 

& pr ^r tott? m ^rr *tm \ 


s 
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?>I1TO : IWw 

■b, cuts ; *mn on? nfsnfe s^n sfelS to wra *Rra ismrara 

7 ^ 71 ^ 1 ?f? t r -o^ T T '^rranr v srnrsM is^f5 snw arca 01 wr ’W* ^rn? ^r?t p 

5TC^r ^ gg 1 T&i « ^»fl 11 ST!#? M SIW. ^ ^tf5*lfe = 2 ranc? 1 

iStffpT m sfrfij to sip ®? i 


*. ^HTPRt « T: ,’, p nine" «T: ?T, ? mne' = kT 



gypr srsprgg 


^rr^ffeft 5 t?e^ 


OitllMll \ 



fes i.a s gw ?wss s^s? 9 !? gsg ftc? 5 gwiglun'® a??. I*'.s»w? vw 

■3JSRT groWTOI C«-rijn,7RT 5tWT fg^s^w •'IVU.l frg ’lll^i 


1. ^*W : gjPI q(^«C*ll4 ?rc?T iWT^ot «f^ gHC-P TO*! '5'P ^ ^T l 

k «*[ W7 c? ^ra ?w w sr -si^ pm 

■o(hs ^mr i ^ 

fa ftfej|r i 1 4 W : ^rm ^iwr wr w^r fri/sy** *rc*n ^ ^ r 

gj^_ - 5^71 w »|fi 5 *lfe srefsiW <r ^RT -to <F*iwf«« W ^ 1 TO7 7 tW 7 ?'S Jp-ff 

ffifrgp pp | j grjifW JpgTpT? ffWT« STOf? MfeTO C*P7*t aiW®** *IT l 

10. vstf^T-f??^ : TOIW 4<TT ^ W*W C<W 4T®t ip ?m W, 

-^r^gr?? gf® O'MCgi^’T 'J*T SSI? C W r ? ^ ' 

11. w s iflPT stm** sffs ^g i si'P^ *ra-*w w <sv <pi w ^ w. 

sjgr* ■ai l ^lvt.^ TO TO35? Prow? pm pt s W e tT i 

ig. ^^?w?iar5R: sitt^ 6 p^<r nfe?ts? i isfe^ ??p[? c?tottss r? «nw * 1 1 

$ ^?ronw i ttto? esm ?fsg sfesriR w ^r i f^t ^ 

T^r-r® afew w i wm pv = \ mne'. >a^7. p = » w, v = mm n = 

gTTOR FTr'TTT. m - sfsfi* ^<J? S?, c = ’TTT? *•¥ ^ 

l ,>., ^ror jm : PV = urt C?^I TO ?M ?rpw c*m swran wrf 5 ttict? ewes 

KI} fesw fefe n*? j?Stwf afsffe gt?is i ^ ^ra«?ir wwt aCTist i si? m^s 
(^pnar'wf pw? c^3i? sftTOrT i ?t®? ’nrorac^r wt^wwi - august ^ a^ is» ?? i _J 

S.^.i : ^TTP? ’sefS f^%»( avRI C?S iDilfereni velocities ul'"as raoi 'tulcM : 

vf]T? ^^5I7T T^fl #aps ^ifevS 7?7?#rs *CT ^3 I MTPT vlf«£?*lW 

Finrms s?^ s?r g? i sowt gi^rr- 

(i) ^ C^f (average velocity J 

^ (root mean square velocity) « 

(Hi) C^f (most probable velocity> 
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<FT?H 


<n 


ri) (Cat*rar TO, warorr a erf frfgfc ^-firroRt *trnm ^*tT n *hto ^ i 4 

n T T°'TO I RIPR n, ^Tv'TO 5 'S[^pT C^ 1 ’ C ; , n- FFtW ^Ppt ■R T f ( ■. m 3 Tv*fi«F C'i . .$ siffa i 

__ __ jr __„ . HiCi + rtCh 4- n^Cq + ntCf + iiiC-? + n3,C^+ .,...,. 

R! t R] + Il\ “r .*•*.+,. n 

(it> ^ *<pt>r *ttr ^iFiwcn^ ^ j 

c^r nrm sffet^r >t<T^ c^Tt^rr^ *hb ^ttr scp 

*FCW M Rf%S ^5 *fTR I SFf5*VF$ ^TTPT ^ifiwc^r WT ^ ^*fspr 

^rwsfi c^f *rp! ^T>PiC4< r? rf^w ’tfowtpfa fepR c*r 'm 

*rrsror 'm ^ if ^itittr wr i w? ^fir, *ttr *mai n w“$ 

s^% ®rtw wwar c h c> c .. Cx i *fjp t ^<p ^frm, 


(i) 


c.-^js^snsnzzzrri . 

nilpp cTO fMrr: mwp? *i^r cto ^sctoi -nr?, pv = j mnc J . 

viiirs, nft i anx-at«t toto c^3r n = s i ctw tw = \ 55 i i arra-^ < *iiic*Hi cm s P\ = t mne : 

sflfejffilfra « rfjWf%fo PWP PV = \ mNc 1 . fl'TOF* C 5C*Tf , T]W ^ ?^rn i vim, ^OTCT? 

M 

«?(M> = w? afe© %? (m ) x ■snrcsT'insT w (N) aaK m = mx n. ®n, m = tt 

3 P 5 uQT 3 f, I 5 frsr- 3 (g C^ 3 ! PV = t mnc 3 5 TOT (P-STT TO PV = ^ Me 

■>jt^ Tsrrsrm ’tTpr ^+■<'1 ertw cwwfi i sffs-^ WP4 totp ems pv = rt 
TO’TO C*r*fT TO*J I MC : = RT 


^T. MC 3 = 3RT, *T, C J = 


3RT 

M 


.-. C — 



3RT 

M 


j 


^5T ^Hr<ir i r<r 


m 


^ WtoR : ^itpf ^ (Cu; « to $ w m \ 

iV^rsfS' TII ^fW "^1 ’^TR i wic^rt Tl.iic.^1^ 5 ^ 1, 2. 3. 4 G 5 m.s~ 1 . 


,'. ^^pSWtsT 5 1 ’^H' 1 I Ca = 3 - = 3 W^PlTif ?<f^T *ra FtR'n. C = a / : ' ~ , — = 3, 

■■sr^ f.i1?ii? aii*iii[ ?^R. CastC 


3166 


*BPT ’args l^fap c^ct ’tTF ^ 1 ?r *n? ’tfeTO toto *ft ^bt «p? ^<fipr»r toto ^rt ?n i 

to*t— Tr'Tsrsn? ^tsf ’ifaif^s tof« i tof? vfe<ag af=p# 4 15? ii»wra «nro 1 «tamat 

’*T , R ’’^RT 5?T, '5^R ^yF ! 5t^5!?TF?t afeifer TOIS ^TJ TOT l aiPf ; 5'J'S1FT<I T ffe WW TOT i ! lfi5v5^ 

'SWR1H t£i iST*midiw? ^sr^f nrpr wfu ^TasrsiT wr ??r 1 
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<PTT?R : ftStnnaj 


(iii) can : ^mPTC^ cn 'Treat arm c^r nr caw nan m^psem nannnt ftesfma near ^ arena 

enrannma ntw nwctf ft* t^r i ^ wi® ntmRa anacn ?Rwr mm s^etana cacna n fea^a net i mm 
^ OT w sft n^rean ok* ^ toi - nas sjana can 'spjt mrcna nem mra i fai% 

njm<on mftfta^ica %*mn area canm cn, cann mca afts wit mm apja sem ntifons n^ma* mm 
cn can fasan men cn canrm ftfts smnMiRi sra np fta i ^ ennem ^rararsn can nen i ^ canw ftft 
ntftftm facuam nmimwa fe%s ft^ftfas n^fftacna nuncm aapr memr i 

^rarsnean, C n .=^/pp) 

m? n»fcnn njanfean ana* nrmai^T nftnft fftfor ampr nr? a^ftan (C) amnia mar an i mrnm^n 
nr? nfetnn (Cat ajanrn aar an m i 

‘Sftffi \ 3 mwtnn marem fmaaft arrarraar mm i 

nca a#, nmt nnma «f^n nenj >sft5n can 4 ems -1 aia* snafiSa can 6 ems -1 1 
.*. tf^a CSlt nftnftf = ^ mf4) : + TmfS) 3 = 8m + 1 8m = 26 m. 

•ana, ijfga nr? can, (Ca) = - 1 = 5 cm.s"' 1 


.*. ^*1 wlu = 2 x ^m Ca 2 = mCa a = m x 5 2 = 25 m 

.*. nrara, rjfSa a^n nr? a*fcan, c = ^J -= [ — j ^ = (26)5 ems' 1 

.% a*f^n n^ a^fean, c ^a ntneas aiaafa area nt®[ rjfrfa emt nftnft = 2 x ^mc ? = 2 x ^m x 26 = 26 m. 

.-. nrfspr nr? n'fcan, c amain area an* nftnftn an srftfi> ni*(n ^n<m>ica at* nftnfta a prfH mnn 1 
ft? m^wna ns nftcan, Ca nmara a>ca sn* nftnfta am a^s nftnfta an aic w nn am ?a 1 >fl anam 
mta 'tftnft ftfer ns nftcan, ca ajaara nr ana afrpr nr? anaan, c aia ntnea? aia^M nar aa 1 

I 

mwm^an? nftnft (Awruxe kinetic energy of a gas molecule) : nncna nfta nfftan encar mm mga 
nr? nftnft ftfa anir an 1 a?rr am, t c<wfta vsrnmana v mrascaa inasft anas mna n ninjas mm s«f 
arma nnm p mna aa 1 

nnenanftnftanmshrift, pv=|mNc 3 

isnrca, m = mnma ifl» anpr sa, n = aoiOTTORST mmr, c 5 = m? a»fcan 1 
[212 

.-. pv = j mNC 3 = |n x T me 3 = tN x mrena aiftf& rsjip ns nftnft ( 
arrara 1 cam mtena cnca pv - rt. 


2 

.-. rt = |n x mtena aiftfs m^a nr? nftn% 1 
.-. nrnma sjftf& ar«ia nr? nftnft = | 0 ^) 

.-. mrcnasiftmn-s^anftnft = |x~-xn=|rt. 
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?HT«^ i : 25 *C ?WU nrPT ^®f 5 ^ST »T? spf CTT 6 * 157.5 cms"' ?W «IJP 1 Wf«+ ^ 
f^5 I 

>ETWH: 'sfpraT Bftf%, ^*T>fi> " S TTPT ^*(3 O^T, 

Jl^RfT, C = *BPr ?^pr <P5 = 68 1 .575 ms' 1 

R = CTWBr*ffl’rtf^ = 8.314 J.mor'.K" 1 
T = (25 + 273) K = 298 K 
M = «INf?PP m = ? 


=^l 


3 RT 2 3RT w 3 RT 
/. C“ = ~— /. M - 


M 

3 x8.314 k 298 


(681.575)' 

i-i 


M " OT ~ C 
= 1.6 x 10" 2 kg mol" 1 


- 16 g mol" 

,-, *ljpif3<i W 16 



: 

i. SHTTcfsaK^ N , l%W: 493.137 m 5 * I 

0 °C iR© MlfJTliT TO 652.35 ms‘ l ! 1*1 fa 4 ®3 frtfff ^ l : 1 6 I 

^ W fefr WTOBtU NH* TO 20°C ^TOISjni CCh T TO W? i - 159.81PC ll 

8. OT WTTOM3T a 1 atm ETTJ 1429 g.L' 1 I *TIPT TO fa 1 # W I ^8? : 461.7 m.s" 1 l 






(Determination of Kinetic Energy from Equation of Kinetic Theory) 

sfTRTRT «tfolT 3tftw=f C«mr c®i^, PV = j mnc 2 .(i) 

i wt®r « rcrc?n r c^cg^M nrpr pv = rt .(Li) 

1 2 1 , 

(i) « (ii) ^ ^sFNsfTC'RT ^mrW*T (^rt *JRT ^mnc 2 = RT; ?T,|x^mnc 2 = RT 


^5TPt^ njTUW CTT& sife"lfe = ^ tnnc": 


,-. ^x^»1% = RT 
3 


■■, (K.E.) =|RT = KT (4^ | R = K = 

... *(f3P<1% « t. 

5jltwr ^ 0T<r m »mCT?r csrf& *hm *i3nr ®mian<r ^tg*nfW t 'srfR »hict?i *tfo*ifw ’tH 

m^rs 's ■sierra §*1? jpej ^tt i 

Stiiwi s : 37 °C 'SI’WMT!! 2.5g N : f^fff ) 

^ 3 

•WWW : 'WSRJTflH, ^ Pfi*T wra iMf (K.E.)=|RT 
CTPf Nj = 28 g Nj 


.■. 28 g Nj <a? (K.E.) =4 RT 

.-. 2.5 g Nj 4? (K.E.) = ‘I* ;4 RT 


3x2.5 


2x28 


8.314 x 310 = 3.45179 x 10’J 


2x28 

.-. Nj 'sm ## 3.45179 x 10- J. 


T = (37 + 273)K = 31 OK 

r = s.i. 4^35 aiwra ’oma a <iw4 stf 

= 8.314 JmoL-'K 1 
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£8 


an 


* = CO; <ra am fern m %a 27 °c ^mranr 11 g co, -a? affcafc niafa? 

^rsrr^TR: co ; 411 sm amfiraa? 44 g mor 1 


.-. 11 g CO; 411 TOT CO; 411 cvm TOTt = U = 0.25 

1 C4P Cl dSTC^f mu s re = | RT 

.*. 0.25 mol CO; 1TR7I? a^ alaafg; = f x 8,3 1 4 x 10 7 x 300 x 0.25 

„ ... 9.353x10* 

= 9.353 x 10 erg = tt cr;— 
fo 4.184 X 10 


= 223.548 imrf?! (4.184 x 10' erg = 1 l^Nt) 


,•. 11 i; CO. 411 ir»*ir&' 223.548 anafl 


\ g*£_ - i.^ : 

l I " i. 3(1 ®C aramt! dra S-I CO. dll a? afaafe jnfa <p* I S3!: 6.2738 x ID'” 1 J 
*. 30 °C HTami 0.5 WW O; mu attain W? S®f: 1.88938 X 10 3 J. 

■a. 37 °c arami dra ^ i gijb l '.Wl aftafe Wir m I tSl : 6.41874 x I (V-' J 

8. 27 °c arairam m ife 1 ' mu afaafn fafcraa i ®ai ? 6.2 0 689 x io -51 j. 

0. 27 °C ^1'WMT 5.1 g NHi aim aftafe HH Umfl? ®S! : 268.257 UIWll I 

4s. 27 °C ar aiM 7 g N, aim afnafn HH nmfi? ; 223.548 am# I 


IS 


tpFWT 3Rt) 

i. - 5 °c im* draft nqm 2.5 dm 3 ana i - 1 #® ofroir TOt 1 4i annai capita narfira aim 


amam | «ta i 0) Maaftc •: nfi 47°c aramn lid nair n an # 4)15 n£t w? ®ai; antnnr i 

00 na iraimna San caw TpflStl? Ssa: 155.8 °c arama tan caw 1 
4 . 15 atm net 411 ^ 27°c artiwa draft fifa^iM h 2 am aft um 1 4 ftfaanft 1.75 fttra nil ana nw 
am 1 fofa*iau Hj am am :?6? cm 1 inwm c^w araft ca^m aira wp h, am hit «f^ am 
am? Ssa : sit 1 

«. anram 1^5 t>raa cam ana ngwa^ti net tna h 2 am af¥ draft ci^i arramr Sl^n w^it iwr i 
n^ni irmsi 3.36 x io 3 dm 3 1 12 °c artm!tti dift hjrh 1*tn ac® am ai'araaiacsrm 3.05 x io’ 
dm- 1 tss h, anci? «fwfta sraim aa fs^ citH?caa fm? tsa : 40.96 °c 1 
8. fm nca 0 °c cm so °c a7«Trrarrr tgta ^rra fiPft ana amm h u mw 1.0 dm 3 cm can 1183.03 
cm 3 51 1 4 i afmi wr cm aai^tir arairam in cif^wa caw fa«fraa ai 1 tai: - 273 . 1 s °c 1 
O'. 1.5 dm 3 Hraam 4 i 4 >lt arm 900 cm 3 o. 0 soo cm" N; am ^ airs 1 o. 4 ii sra 600 mm (Hgi 411 ^ N 2 411 

na 1 2(xi mm i Hg) i am (Vsicai cut tna ^fi ai 1 tm: 840 mm <Hg) 1 

4s. 4iaf& lpg am fifSiiiiwa ara 12,5 alm ■ ^a affirsar gii aar.15 nai 4rafg lpg am fifads i wi era 2.4 

aim 1 laiatsti ail i'.ai 1 fifian gftca fsns ajRniralaaTi rai 1 3®a ; 9.975 atm 1 

a. - 5 °c aramni 14.5 dm 3 arnam draft am fifaan 6.023 x io 24 13m cancai ana nn 1 aim era 

fpfe HI I ten : 15.174 atm I 
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lb-. CTIWftSS 17 °C 0J84 g 4l$Cfel&BM C^T *N*T 25 °C ^TWP5f?T 3.94 g ^5fw *fipf] 

^|«j^ <PE<T ] njPlI^n Wlf^ *5% fc# ^ ; 44 ( 

6.023 X 10" f& ^ 3 0115 x |Q- J fi> *r%s^r ^ frfEg ^15*^ nrc3f? ^ sftW cstf? 

850 mm (Hg) m l *17fn ifB?^ITtPfa Wft 1 # W 1 : P H , = 141.67 mntiHg). P, s , = 708.33 mm (Kg) I 

35 °C 41^1B (NM1 ni)W Wf 37FTT | *TT ^5H fe®£$M ] / 4 nKT I 

TT^liillfl ^naisrfavs ^WC'T mcfltf ^ITO^T ^t°|f«T<lfsW nTO *US fe?T IFS WTnSTj&rf n*F3 nTSTf&C^ WI 
f^TT ^ \ : 135 °C l 

^i. H z ^rm WFT*t $%£$• C^OTTST 45 km spiffs© w wn^r m 45 m 3 I & 

St&tfRT ^f*p' Ftn £R7n nr^sfipT Fftnn ii34^Tn 4R^ ^T^HfT - 20 6 C 3£*T W 5TR 

H 2 ^TTPT 'Sfe ^RTf ^c^f^°1? 5vyn r 43.8489 g I 

W H 2 *fJl£*ET ^TT Vl^ 560 cn\ i 755 mm (Hg) Fftn ■& 25 D C «mTSIt?r nfefn h> ntP^S 

*FlB^ n^sr^ i£hf wrar?r 626 cm 3 1 25 °c ^t' c T=rttur?f ^rnm? Fin f^for ^ 

Si&si * 12.868 mm (Hg) l 

i'S. 0°C WnTOH 'S 76 cm Fftn 0.28 g C^f^T ?TTF7N 224 cm ! 1 C^^nsJl^niP^ 1 1375 g 1.15 

atm Fftn 1 x 10" 4 ni s '^HT^ *=rw 3RHI37 ^sn : 12 °C \ 

B8. 30 °C ^F*rerar *3 765 mm (Hg) W*1 NR, *4 H 2 S mm mmx 0.688 g L l , 6 L377 g L 1 I ^fT!H 

osRJwiS^ fmi $ mm ms 8.5 l h 2 8 ^p? ^ pt w w nh. 

^tTPT^nf^ ^7 i 12.025 1. I 

$(t. OTW Wf^T3JT¥ sfJPTfl mm y5 UF 6 '<3 2? \iF ri m m ^ i (F = 19) I 

1.0043 : 1 1 

$b. ^TTPT ft'f^1^iw<3 15 kg I mi vm trm 0.98 g mL - ' fcjs ^ 

■G^R ^?r 19,9 kg l ^TRT? W 25 Q C ^J' p PfM >S 760 mm (Hg) 5R?T LPG ^'ffPT Ml ^ ^RTf m, &Wl m 
15.00899 kg i LPG WC 3 ^ ^Tr^P ^<r f^TT m \ fljfPlfS #t : ^TF’IW m 44 SJfiX ^TTP# 

i 

35 °c m mm 2 g a ^tth sm 1,25 aim m 1 % c?nx 

^lfM<l ^fl ^f'Tt B m*Rl 2 5 g 5f^r mm w ! .25 atm ^1% ^r?T ) A ^ B T\]Um ^l ' Hl<l^ WM 

f^fer ^P?J 1 i 4 :5 I 

ibr. 27 °C 15 dm' WfW^ ^JT f-nf=n^i^?i WSJ 3 g R <3 2 g He ^TTPT WT '5^1 ^ifgl^ l M^ 

’5IOT ^HIPT^ bT*T f^3T <P^ I ^iT?J© ^FfF >fijoj|ij\srrH<j vr^ ^ $nTC^ "51^^ ^|' ; 3 284 

atm T TJHT ^[<r^ 1 

14 g *iftdikwi ^ 32 g ^fwmm *rm fern 27 °c so qiiiw* *\m ^p<t I mm 

c*nt m Srttr m i 1 3,5945 atm 1 

il^iS LPG *ITPT WWW 5T*T I ^.5 atm i 4^ LPG BT^T 4.5 atm I 

v$-{& Tg& mi ^r» i wfSr« fiqaf Fin ^fn m i ®w: 13 3 atm 1 

2 mi ^feiirsH *nm nrpr ferm on^ Fin sso mm (Hg) 1 nfe® mm m 

^ , $®r : p Hj ^ 680 mm (Hg) ^ P^ = 170 mm (Hg) l 
500 cm- 1 «ilfl'0C«fl ^?fi> nrca? 300 cm' N : W 200 cm 1 H 2 ■stfPT I N : m Fin 800 mm (Hg) mx 

H 2 ^^Ftn700 mm (Hg) i mi fem Fin rn \ I 760 mm(Hg) I 
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993 flPretor 3191993 o 2 , h 2 . He 3 lpg 993 sf^ 391 59 i sft wcrt Eif 59 i 9 S99 1 %% 3 ft lpg 
9 ii 3 C 35 ©ift 3 *tf?siicM 993 f 3 fr*iw «f$ 391 5 ft 9 it 3 i afifa# ei ?:9 3 ft® ^sT’Tsrprr?r 219193 ftScG 9 3 
C 2 ii£ 99£3 wr 391 5? i ar^ra 993 ftf«c 3 <m 391 59 1 ac^ta 5 t 9 ■sttp*t 39? 

TTOTr ©Tiss©rT«rft 3 ©9399 33^3 391 919 1 99799 9 f®®$ c?rc 3 C 3 »rt 919, 3 T 99 taT 9 .513 95 t 3 w 

©t'FFire? ^ife»if^?r L gPT 9^3 i 993 ’fiPf ©ii«fti ©tiftt ft 3 cS ©nw a 9 t ©ira§ 39 T ©rrcft<T 313? 

9S19 1 ©11919 331799 ^ifFpn« "f ?9 wwwra ftft? $799 99799 ©9933 a? S99 ©ri 79 if 9 « ett^? 
«sj« 1 * 1911*3 1” "FT 31979 See E 1799 £3179 999 ©ti« 79 i 9 «-" 9 m< 9173 1 ©tri 9 99799 ^ai-pics 

“%r Ei 7 *i 99799 3 i 9 sw 9 . 3 i 3 3799 99739 ■jrnre^'FjcjErJF 975 1" a 31979 fts 3 t 9 n i a i 9 5 ft 9 ft 9 w 9 s 
999 3i<jsFTt ♦Rp^ra’ 31^3-^ ©tt* a 3 ? ■ 9 'P° 9?73 ! 3 ro;©n 9 ft 3 ©11399 979 ©9999 379 9 T 73 1 ft 99979 
See m 217919 379 s ©rniarajpr *rfE 79 99973 *979 9 ft 9 s 5579 P#rar^sfT 3 391 591 999 ft j 9 7 3 See 
ei -9 ot 379 5^19 379 *wi 9 ira 9 :i 2 r 3 i 99 391 991 a«i 79 afenIS 9 <Tiita*tn wfs 91379 a 3 9979 9 fti 
3 T*r*n 3 jr?r 9 i 319 ftTE fro See eT 9 2179179 afi> $979 9 ft 93 991 a 399 lpg <jt 39^5 
C 973 ift 9 ft 999 979 1 a lpg 99973 999 fafti*i 74 ®f« 379 9*3959 391 99 a?* ararspr 

ftElC* 4 |< 5!<1 391 99 (fat >.<*) 1 aw 91*9 91 ? 79 ? 9 T 5 .TWJ LPG 99973 9#9 f^TCE 3 J«F 1 T «*W 3 jTt ;'!^9 
9C*JT 9t«W«r39T 99 l a LPG 97^99 9W C 3 « Cj ^199 9991^*1% SI.IFfC^ <3 '4|i1eifVl GJ% 9TPT ®TTE3 | 

«fTPT r>lI^'*l<lSil's-f"<im LPG 39 £f9F S^9 9TM 2TTff33 9TT9 I Stiffs 9TIFT <3 <m*KFT9 

^f3WT a%TFt9 S°RT f9^9 9R9 LPG ^9 | a 9R - 40°C C9T^ 0°C 9^3 9G= 9TFTI 31? fcf 

CPRa 9T9T9 c { 'Sia^iatTT 6 atm ETCa LPG CE 39C E T ■Sai'sRs® 39T 9T9" I a 39^T9>3 ^1 1 1 >i g*j> 39^T 3T93T9 Sfct? 
ET‘199 P5c®m ftf*reiC3T 3Rf 9R9 9TStTC9 9999T9 W 99 I 

^9 % 3PTOS1 %*t9 - 45 °C 3T < m519 SEE Wn 3I9FT C£fTr-TO3 39FT 9f9l3 39T 

59 I - 45 °C 9PWMM 31-991319 f9CE9 31-99131 53919 f9S?S9, C2flE‘ ? R 3 >!9 <f>1<H\i* 9(1% 

^T^5t 39P5 59 I a 39«T 9tl9r.4> f9?W9 ftt #F S f C9 3^5 4FT 59 | 

-991% : 9TPT ^ sfFlPl 9R9 LPt'i 5^.9199 9^91 5C9 9TW I LPG ^°13 f3f^ a 91PT 91 3f^»nfV3" 

C9®fsj9JCT9 f9r»fT9C9 at® 9TW fipj 5 ! C9W S99Fi9 ^91 9IT9 I SfT® 9TPT fsfS'CT ©3 WT 59 i a SttsCTJ 
ai^s 9fe9 ftfSj-M C®FT SFFFTO9 9FU 1.5 - 1.65 atm ElC9 

El*19l 9591 59 ( ©3 9TT9 f9if9c < P 2.0 atm E19 Sf^9T9 9i^9 19193 
ST3S9 1% C9E3 S9Ff9 f>R3 EFHT 9591 59 I a95? 9TC9 ®T®9 
R>-®W S99 C9E3 %E9 frt3 straw oil (a3 21319 Slfr C$3 9T 
©TC9lft» C9CBlf991CM9 91W 91891 919) C3 CSf 391 59 I 
straw oil 999 193WS SEE ©I19f93 39f9f*lS 999 S999935FTft3 
C9I99 9*C9 C99 I f3JT ©119193 «C9 9TT9«C31 <3599 S9C9 ^9 
9E39 9T9IE9 C9fSt9 ©1R9 I 9TPTC3 9?S15 3C9 f91? , l9 2ife9T9 
9E39 9C9J EFPT 3C9 6.0 atm ET9 21C919 3C9 39C3 

9%93 391 59 : ©noS99 aE3 fn>(oi<i f9l331C9 "ifa 391 59 I 

LPG 999 9^tf9 ft919 ftftSTF? »9r9 a9 9TW 319191 
9ft9|W 95v5?? 3193J19BF (OL-SH. CH 3 -CH,-SH) C9T9 3C9 C9'39T 59 ! ftft*1C99 9113 ft3 5CE§ 
f39J 31 a 951 C9^3 C913T 919 I 9ftt£9 a VI93tl9S!9 993 f3C3 C31F9 93 91391 919 91 3199 & 

993QI3T T75 919 t ftl 91 C9E3 993 C9f^C9 aC9 9T939'StE99 ^ P[5ft 91391 919 \ 5 



fta S. H : LPG 993 ftf3319 


93193 : ftfl9 9a 


m sf^lK (Application of Gas Laws in Cylindering Gase 
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nfem <r*rrasr 




CmSwtnt 2012 - 13 ^ mnc? *5 ?*<iin(l!*1l niPT W3t 3C® 8117 GlfS?' it 71 LPG 5 TTPT ®^‘ c TT 6 t*t t-IMS 

?UPf tjcu^ <n^ strat^r? uTsfiw i 4 $ni*K«s ne? 5 jiL?!pi'fl -siara incsl etflfcysin ws? nr c§it> nteW fere? 

WT ^ ! 

T 5 W ms *tw ferfnwnsr nm 3 kg.™ 1 wen lpg ot*NT mm ftfomm Imran 

*pc? wn 3xio kg. cm ; 4 nfen®^ <*?(.*! 'S?* f i lpg nfiwl®® s f .? mien nfemo 5? mm *iI4rc?? 

fet enfes wni? n? 4 fes ^ n«wn w *? 1 lpg -a? w stiffen w ^ ^ 

OTn « nr® ®n i lpg m mmfefw nF %w 29300 kCai m * 1 4 ? w? mfte nrncfo 

^T l 

nfer (Tsn 3 wn nfr nms tasucn wflNr fes feiflf mm ®tstm wStsmfe’t mm nfe« me* 1 4fe$ ^r« 
st tefeq nrm 1 w? isntnm fen? s ?w 1 nft enw atffe^ mm St3Pw n«t it mm c®rw co? a 

H-S rnmc^P imPtH"! WT ?? I <sr®sn? 4C* nt? 68 aim T 6.89 x 10*" Pa Wn a«M 4PW *?*1 W?W 

^#5 wftm rcmr mm ^ sewn t 4 fenu 4mratmf 

f^r fafefe fnfesta mi lpg >a? mra mnw? mn $? i <ave cnc> m w*ms n»IW*h non nen i CNG 
& cwtfe $%ip wi f i n i fr few nr<4U mn ^n 4? wra Wfa ^jmr nm ^ < cng 4? mrnfefes 

^T feOTT 3 LPG WWt K&V «fe 1 CNG 43 WlfeflRr PH mi 21300 Btu/Lb 4? ’fSW* - 162 "C 
l£|^ ^T1WT^T l 

cng ffignfes *riwr *.rwm ^ wzjf s 

^rytiTi- ^r-TTfe ^PSTI T^WT ^=r ^=r ^tt < a^l^n^c^rmnTWt^n^^ 

w | <MCSf? 2)? 3^fT I 

^ cw n?#5 3T^ nrm cn^ co : , H : s a ^infeira wa 

_ j£T oc i®f(^(3nT' 25 kPa wen «?cn nfer« ^?t 5311 4 «*m nit^w i $?sTTfes sr?-^? 5 nrrs, 

liquified Natural gas 3T LNG I ^ fe*t? ?3CiT? of® W nsW?^ WI T3 i LNCi 4? frmif^ S'! 

cng^ sren^r2.4 c?fn 1 <^ tr? fe^?^tmfef wfentoffes lng 4 ??fw3Pt _ 



Tten 3TMC3 * lpg *iTm went fe ifwfe? «nW"i® ^fesripfe?? fei?, nw ■*«*! ^msi? of^ 45111 

^ I fcg 'TJT#TT ^TT ^ i 


amr nmtjfe (fimfe) w w ^ *ifen*r^r , i^ ^ nwrefo 3wnfe w? 


anfh^ ^rnn enre CO,, H,s a ^fep ^ feW qibaiaiOTWiiw *w 4 1 aim w\ 


- 160 °C SI'TOT? Sffff®^ 5nnT sraw 3fe«ra 43 I 4 sriffep ’mnws LNG (Liquified Natural 

Gas.i mn \ jiw fe*w 4?W3 Sit®* 3?<m mt w 1 isfl»« ®ttf.'8viw? «ifer«t?T*?$imfiT 1 


ftw*an i : lpg *fen3 *m # Sim omwn, c,h, « Wsd^, c 4 h, b i jggff y rmfi few 4? 
nnw* ^sjtn* 1 35 *c ^rmtw « 101 kPa wen 131.40 cm 3 ocrcmt »tji*iw t-^ 4 «iw w *w *cm 1 <a 
a QHt i g c * t cHHn n 'wenn wnwr mJSfe imfefSiijwiW 178 % mfer^wnwnt 15.5 °c ^fernttnnii 
(i) n^mOT3jn^ osffcnw?'Mfe^3r i mr 1 (ii) 4 ^ifepw^r ®^n^ wen? nfewn ws kj? 

(Hi) camfemn^n^fe’tH kj.mor' 41 nmit^ 1 

3!ptwk s (i) 'srM nrm ntpp?? cne*. 


JS 

o 


* 

/V 


K 

m 

w 

its' 


PV= J ‘RT 

in 


PV 
g_ RT 


1.01 x 10’ x 131.40 X I0_x44 


g = 

= 0.22S g 


8,314 x 308 


p = nrTCT?wn 101 kPa 

= 1.0 x 10’Pa = 1.01 x 10* N m" : 
v = nnen? ??ormr =131.40 cm = 131.40 x 1 o'’ 

M = CSTcncm 4174 Tftcffes«? = 44 g mol 

r = cwm? non = 8.314 j. mof'K 

T = *Tnsr®t = (35 + 273) K = 308 K 


in 
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(Mr 




(lit ^IRlTSFffr. v5Tn = msAl = 178 x4.!8 x 15.5= 11532.62 J = 11.5326 kj 

(ill) 0.228 g c2rn:*R c«rc^ ®m i i .5326 kj. 

44 g CSltPH WC?^5m 2225.589 kJ. 

(i) *JT««b® caJTC'^RT m 0.228 g. (ii) WRT *lRsrN 11.5326 kJ. (iii) ifr^ 2225.589 kJ . 

LPG ’OPT Prtw*l«M ’41% 'S|41(|« «®ST 15.2 kg t ft®®*! «<gR 35.4 kg 

4T4t 5m 2.65 atm I 27 "C WimUTir 7 1*PT ’OPT 4T4flSM4 ^ fyfsTftlM'i ■SBfif 4RTJ 53T 29.6 kg 1 f>ll* l ft i t4 
W4l»lfc ’OTC’RT W « 5T0tm ^STfresT W in' 1 ? 

’PJWK ; Pil®i®ic.*w ’filers (35.4 - 29.6) = 5.8 kg = 5,8 x 1000 g I 
t4^T (CH 3 - CH, - CHi - CH > ’01CT4 W = 58 


/. 4j44s® LPG ’fTTf^ra '3TWT fiSffOM CSTpl ^JT = ? ' S * - l0 — - 100 

J o 

wppt ^ui $jjf ^ _ j atm .$<$* wf^otstt = 21 °c = 300 K 1 


.-. *rc5s w® mrro ^nresr v = ^ = i -° x ° °f 21 x 31)0 = 2463 l = 2 463 m 3 1 

p 1 ’ 


/. 4FT^r m>Rr 2.643 m' t LPG ’HPT PlPl4IM< RBiBWd ^TTW ’IJT^hr RSc^ l 3TI V(H% 1 31 

‘L5T5T i ipsw fi ft% , 's<!=i srrc^ 5 «\®^5ef fxPi*ic<w ■sjwj urn 

8 PW i ^TS5 5.8 kg mPT qj4*m WF ?r,(J(.9 | ti ®sit f5jf*n&iM4 "STC^fT tJW% ^5«r ' <>©1|H 

1 srum MTPPi4 5T«T ^ aimfw TOTO5WTJf ym t 2.65 atm I 


% 


- 5,^3 : 

*■ LPG *TO 12.5 kg R$l£*i niR I *T§1TO ^Br ^RT fl fefM 14278 kJ 

£ ftfofciMw *m (pfc&m wn 2650kj mor 1 ) s 401 


LPG *npr 6.75 kg 5.0 kg CsTTC^ « 4.0 kg C£flPl=T ’TIPI ^fw I C^WT ^T%Br 

wm srt 20758 kj n rfes smm ^ *tttpt to?? ( fcSiH cm-^ w 

m** TOffl 2650 kJ.mol 2150 kJ moF 1 ^3 1825 IcLmor 1 ) ®W t 35 i 
Q. iQGffy ’UPT hiRt^iw 3 kg.tm" TO^f 15 kg LPG *07£? l ^ i]^ 30 t^f 

TOIT^ 5W, fpp m fiffepF 2375130 kJ TO*f<? TOTTW kwTm \ 'HPT >3 

CSJOTT ^1^51 *f%TR M?ri (RScG-T ’’S CTO j? ^ 7R w WK W2FC5T 2650 kJ.nior 1 '6 2150 kl mot -1 ) 


r 1%(6 h 5 kg. 0TO*R 10 kg 

8. *FJt*T W ^TPT w CH, ^1? LPG ^fTPT fMpWftM «1TPT 

W^T? CH 4 ^ ^TT 55 ^1^1 ^T #F^t? fiSdJw? ^nT fi#T ?*? | (Ot^ 331T C - C C - H t O - O, 
c = O, O - H W *tfe ^P^t3FR 344 t 43 L5 f 498. 724, 436 kj mol" 1 I) : 894)9 I 

<t, (C 14 H 30 ) ^ CVii’H (CvH : ,,:i ^^7? ^t?T*lf I I! .0 ml ?[ ? JC^ TOffTO? TO? 1 ®T’f 

200 g ^TW 43,25°t’ ^TT TO I 0.763 g.mL" 1 . ^ CTO*TT ^S'TOT 

^ CTO*ff WTO? WkJ ^FTvSTOTO?? ^5? : 9382.81 kj mol' 1 l 
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■gfgwt ggwr 






<]|^q?r ^frviftte (<RhiI *8 *i|1pw tfeujli'en fodPK 


(Reaction in Atmosphere during thunder storm & Nitrogen Fixation in Soil) 



> „ i gtgnTC'sg W gfTpsw g^tfi^s 'mkC’<jI (Reaction in Atmosphere during thunder storm) □ 

rere<H Pmt rstH giprsw ^ffwr m im i giltijiosiM 'srprs ^gg i gT$ 

,fi ?T^ g i r.^ sir^fog ftgw gif5w 5W ww i -awss gpr sfw gw gW^Fs i g^wg 

^W?r CT fgijjg, ?jft 5 tr *jg gr*T 5 fgg •uitSkeri s ^OT 2 PW *r&tfi*P 

(NO) 0 "W 'SjRrs 'SlfflC'SH'ra gW p? gw gi^liSlWH 'SiS’-Wlst'b (NO : ) ’ift'hS 88 ) <fl 

^f|g *rrfgg gw fgf^RtT gw gr?5ig ‘3fgE®' <> rft c r$ stw i 


fern "Wtt 

N. + ^ > 2N0: 2NO f 0 : 


-> 2N0-:; 


4NO. + 2H O + 0 : -> 4HNO, 


30011 °C 50 “C 

hno, ^feg nrfw gw ftw uiftW 'sitPi differ ’grafter otsr ft, gsrN^rst g>i 4 tiii 
ai ssf^g gw fafizrar gw gg*ftg n|3<ja5 wg %gw g|t3t-« fapt gnr i 
CaO + 2HN0, -» Ca(NM 2 + H ; 0; CuCO, + 2HN0.< -> Ca(NO,>; + H : -0 + C0 : 


> • i.b-.s, | NlfUC 1 ® gT 3 £ 5 l£*H f*. Bf >^i*R (Nitrogen Fixation in Soil) 

s af# ^stgg ^Rtt gltlSaWg tfg*fi> sWTSt%t 'S'WTH i •nsrSitg'* T5E®g ® r o? $Psg e 
if Wl'M e g|g*T gc *1 tSftfW sT®T^ 'S *R3W®ICT N 2 W C-Stlfw*i SRCSfflH 'JW 

afw i 4i Sfeas; osnfSw stNfws w §feg « s#g susteW frfifor *rw' 

grprer^g ^ g i $djw? w eg sffeRrrg -riScS iosh c*itw gfgw ®W «tE^ -rml-s ^ ^rigg; 

gsw gw ^?r, gittStc^g f*R^tg g^rt 5jg grw i 2t# <> cg^ig ^tn grp W gi^gtrrswg 5 ggprfg 
£(5^ gsgtr® gteg gr fer^twg ^gwfg^T« ®g^ wgfg%g i gtfiSrcsg fvc^gpra atfannw 

^«iEn ism gw gjg gw i i. «(pfffer f^K^wr« g, fwF i 

i. silfPig 1 ftC5PN = 

(gs) gw^wg ^wr ggg fggy's^gg ?g 3®gg aw gtf? N ; « o : wgn?®' (NOi 

giPt ^g^rf ^rg i no gtpr %e?t aig^ra grp ^fersogg gwr v$ gitrSwg 
iNOi) i NOi ^g ^rrfgg ^n^sr fic*i fglssw gsjg gr?®gr >sPit's *ifi*f® grr i *lfggPs» 

^fSg ^n^rg gw fiw wif&u® 4iEg ’ir? ^g* gif^g wgfht Snrgtg pg, FPrrgg « w 
grsg '^t^sg gw fgfegr ^cg ag%r w gw i 

N-, + Ot —-—> 2N0; 2NO + Oi C ) 2NO z : 4NO^ + 2HjO + Oj —> 2HNOi 

3000 °C 

CaO + 2HNO;, -> CatNO.O 2 + H : 0; CaCO, + 2HNO_, -> Ca(NOi) 2 + HjO + COj 

§g-g^ gf^tsP ggg gwgw g|t?t* gfes gw i 
(g) Sfeg gigtwi gifft tsw gi?cSt? wt 'S glSw gig c*ngg g'Eg SFs^ tsiRr,* 1 gigg® gw 
grcgs 1 fttfsr, g^sfg-. cgsTT ^hsfe tgsSwg a i J i g f»i?roEg gggrwi'D Igggw^gs 'Dgi 1 ! 
grp ^ Ni eg c*frgg g^g ^few carf&g g^raw g^g gw i wgjg )gf fgg •’^wicgilBg 

#gnj crag giWTESTgngSg ggp# gr^ w n 2 ar^g gsjg esnffig s 4)fgs gw i 

^gg ^g w w gTf&w Pw grg ^n^rg gtfSw git?3fr ^ gw 1 eg gn«W ®ig wr#g 
SfettHd -gsEgg gw gpr gig gg 4ig^ gifSg lw«r *fRt 1 
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aaRR : fHfar 'SS 


: aWtafa* ^fits •uacjaltSW/P Rfifl wHfllCa *RaaR WT 5W m* I 

(^) aWTf*Ug ^Ul W l fi nm w t f^gppr: fas^i N 2 « H : C* t ; 3 ftf*rs asta 2()0 aim W*f 

awm aca gfsia* annaa f*f <3 stata* awi 5 Mo aa 550 ®c wrarara *?n aa t 

ipm n 2 a h 2 air tafoata nh, ^ 1 


Ni + 3H, 


200 aim. »()TW«mBT 
A] 3 Qt/Mq 


»2NHi 


4 nHt ‘Ijpt c^iw^S%t 'S *w*m? (dap)*tt? i 

2NH 3 (g) + COi(g) -» CO(NHj, (sSfrai) + H ; 0 

(^f) at lS* af^rww i an# spiilioi ar^a n, ^ O; w ^tjjfsxu flat's arts 3000°c «Minarcr ’Tscam 

f^faPBRr aiaror no «tm^r ’##5 *ar aa i no mma ma aifos a arfaa fi(a»slu 
HNOj #m •< i ^t5 i twt» %3m *aT am ma* 1 

N, + Ot —— ^ - - ^ > 2NO; 2NO + 0 2 —* 2N0 2 ; 4N0 2 + 2H 2 0 + 0 2 —14HNO, 


Pt 900 °C 

OTfac® i 4NHj(g) + 50 2 (g) ———* 4NQ(g) + 6H 2 0 (^M) 


2NO(g) + 0 2 (g) 2NG 2 (gJ* 4NCh(g) + O a (g) + 2H 2 OU) -> 4HNOi(/) 

HNO 3 CW C^TtfeTR {NaNOOi ^3c3S Ca(NOjth, 

(CaCO 3 .N HjN0-0 ^ ^ \ ^ScSfC 

’sjtsjT *|J1Wlfa*JTsr *lf3d3b «fBT 20% ^FTC^ I 

>T$.C$Ts' *ilf5w> ^TTSHTr VflW Sf®H ^CS? Rf15 ' p fTC? I 




ftgRT tftflll ^6 ^ (Gasious Wastes of Industry and Air Pollution) 



i43fBFT ^sr i ?PT-£fwrsr sph sjfif^ smr 14 kg ^rrp airaian 1 #P 


#fer mas, ^pr ^mfFrsTsrra ^jwt f#?*iwrc< co, co 2 , so*. NOx. ^swt^t, 

yTW T pi . *n^pmr? 'W'S ann^rj «rw+ 'Swk ^ foil’® 1 m(*WCT snat 'siyit® 

art«m c#r ^mrpr *f*u anr 1 ar^ sj^s a? -sn^si fig >fw m*r fif wt#sifir 

ipras 1 ppw ijw 'srwa cma 5 Ms tctt aw?r?r ■Jfap# ’ifawi Rfi^ astir fe*r mr. 

■ m oiM.* srttm% tj^ at^r 1 cam, ^wr, cairrr, so ; , co>. co. nh 3 , h 2 s. afoawfo a«iifn 1 

Acacia ar >a : aif*r^ Smncaa ma sn^vila at? ca 

aaFisa 3jfS ^t<r, mas cat#®ifir tfaa am 1 cam. so 3 , no 2 , h 2 so 4 , na 

tmfa 1 for arsrr jr?t (WHO) 4>a fa* facifmT atgaiff ai^c« f#%g sja* 
^aiwa ftarm ac#® aian so : 0.05 ppm. so, 0.02 ppm. co 2 350 ppm, 
CO 0,15 ppm, NO; 250 ppb, NO 350 ppb ^a capf a^Tfl Sfs* aa i 
f#pfa a-raaD f*n5r-astamna a^i ar ante* asca m* mr f*? fata 
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ggtg-t 4>i 

S, *t g^[ (Air Pollution from Automobiles) : b'oj'il 3 Sstiwi 

giw ww gkjcgg fagfag #wr grfsg^ *rafet 
giggtg srrar ’jftfnr® apcsr? ^1% gras i xagdgw 
gf§ gros gigfggsfsr® gggBR 'aHiPrW 
gHgtgwg 4 ii v t«P'M ajrarf ®tiMA gw gigg 
g^w i grrgrwg gwraict fgraig t>w ggw 
gi®g ypn? giwsiAMit Tregn stc^ cgfa 
g-sTHg vgw'iStg gsgs'swioo sdl-Apiti* 
tiHfti Bg gg i OTfSggrcgg fsr’f® c*rr?rr cgw 

fg’jg *ff%sn*f NOx, CO, CO;, SOx. PbCli, 

PbBr ; , PbBrCi apffa gig '{W gigiTSiW faffs 

gw gigirr faraf grasi ^fwiRu Tff gsg « 

¥\wm gfo wratg ww widiifasro ■fti'Dti $*t1*?H' faraig cgijw (C<,h 2B ), f®t.wg <Ci 4 h 3u ), 
gwd>*t (CgH lg ) mgifaw arc giw c§ 3 if*rttg c»re, Pb(C 2 H s )., *f tel fifai* w ?g i gfa« g^nw 
>4? gjggig faftw i 4)1& giggcsw gtgg tFWgfag i 

Pb<C 2 Hj} 4 + C 2 H 4 C1 : + C 3 H 4 Br : + 0 ; ->■ C0 2 + H,0+ PbCl 2 + PhBr, + PbBiCl. 

grg^s ©glTS c=te grggww agg*f grat wwgifa ’S oranfa fagfis^ng <r>tg giw i fa^fe 
>3 NOx ^ i wc^g ^g^cgg grw fafowri g*w cgw^ifa cggg «c#m (0 3 ). 

fwmFf (H-CHO), ■'grggrf^iPTi^i *hi?(jjS (pan) si«fe gT 4 iu r -'^ fowl <5| u fl 

’srSrgr i 

^CBg ^sfiJr (Brick Field): WHg faR>iJ ^TW swfa^fa'ook.g ’ft? ^d>o *li>l v.'o fad's WW gt^g 
*jgg gfrig i 4 fa*fa cgrarg gwr co, co 2 , sox, h 2 s, 1 ®% fa*^ dipt ajrg ’ifiWtH fggpiH 1 
ittgg ggrgsg gggw uTrawraig #)*il 4 fK 3 !H msi'ai < p ’sfa gw «nw 1 
*. ^T’dg^ cgs^ n« afpg gfawt gt^ 

ijggs Se.^ gjg gt^g qg*t g 5 rg ^rglgg^ tg^ 4 >«*irg 
g^cgg co, co : , sox. *tr®g g^rr, girtra 

fe*f srr^ gi fegT grgcgg gg?ig iiutw gifejR gsc? gt^ 5 
(feat 1 

a, gitsngr arfaraM^m 1% : cgtgg fgf®s W w 
gt.^, fggrs^jg, gd^gt, gwra, ‘^t^t 5 ®?rg srsfe w 
grw gmrffwg gtg^gg^ra gc? 
sdaRTWsgsgg Pur 1 argg Prc-^isithi ^ps «g^g ftro ^at i.t»A: ’sig fg^jg c*ta g grgwgg 
gg gjpr ^g ^et g^p« fgcn grc^ 1 ^gg wg gwr 

CO, COj. SOx, AsHj, As; 0 2 , «lt (®g WlOTT CTM 4 ^IW W I ^ 41 W** ^ 

%g Tflggwp; cgrcdg ^g grc^ i 

<t, 'an i w i Pui i (NHj): ?^fggr gig ^rnmi aigd^ «ift ftra i ^Iggi gtg ^■gwcgg o~ct ^TCT^gt (NH 2 ) 
g^vr ggrg# ^TFigpr i 4 f^ngr ? 5 fg 5 ws ftcvcsfg 'HBrns « afegm^gsgwg ggg sjfg nh 3 «nm 
g rg^ fSrpg gi^g ijg*f gtt> 1 aigs>'% ghgdM ggi, i ^R^S. cbn ^fTcgit?! ^gpR tiling ^ggc^g ^ 

^g 1 gr^s aiRblgfl* nh, fact c*rc*T-f£T *P§ *rrcg 1 

*. CFlfgg (cij): csgfgg (Ci ; ) aig!# grai^ hkfap 5 gi$ *jw 1 gd^Bgs cgdsrg gtfofatgt %K*l1*Kgg gni apr 

gfggrw ci 2 gTW fegcg gg 1 ai gn cgn fg^ ci 2 gng gi^recg fe*t «rngs 1 ci 2 aigd^ 
cat 5 )«fggspp gorng g^pTgrsr gw *iftw tiwi <pcg iwfig cgWg g*w gtw 1 

0 
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% : c^tSwr, fifgjt, ^rrf*^ cwn?r 

i?^’5 pfeflfa (7T5^> ffc^ ^nSlf%l r^*f ^TT^T^ i Oi ajMrt Tt^ftef 

fi^fr?fpR^ sjflib^H' C*^5 qT|T ^3f£ 37F l *fl f?THf?%fe Ejfaj^f! ^fC^ Tfsjrr rs=p£ rffi %fpr: 

%7W 3 tfh fe? =Tfp >^*T ^T?J i 


br, f>TC*ffi' Pur (Cement Industries) : 1^TOH> T"fD?F? JpPW^ a jgs^f^ j £ ^ ^ flWTOfr 

wr*t sfj? ^rf^PEn^f >\^\<^ m \] fsrr*! Pjt?r ^ xi^nr i 


k. (Fly Ash I : 

<xmm 

c*CT %wy 

*rra i wrt £5T 

‘^T^TT 3T^ffTF C*T3> 

^t*Tr*0 ^\U* ^T^' 

SW ^ Hi 4<T ^ r 
SiG 2 , Al O: ^rais c. S, P 
Nil. K £T«fe C^T 
^7^ | J3^ £T»ir^ 2f# 6 

i 



fef s^.ia : 'UFR7TO **f«*ij 2f=r^ 


lo, 1^R>fj : firfejj %r %^f ^r SlPB-t^ *i) ! ^f^ i vi . t^rnsT, ^ptt, 

Pro %n ® $ tj|w wr <r*p^ fsrcn <rt*pr ^T?r i ^ Qn&p» 

^wr *fc*hi« csr ^nsp^ fe*f i *ifa ■£"$* srf%^ c*N3j>\ ’srf^r 

vs^t ®^fWR <ipjc^ fsj^f %7[ <rff# w^ef ^r?r i 


^ ^ s WT* Sw >^r4 !'1'V\W STRFfT 1 C3T5J1TT m^I ^ ^ICT 4 firTOT 

^RsfeT^ *T^ r <pflc< i 




$»?r 

7 2 WR2J1JH«jW§*fJlflH 

i. c'iSjtfSmiii cnriRT'ra ■« 
c^r c«J)^<=JM f»f?r 

j---—--—--- 

LU t SO i( NOx, NH^ ’snwiT^ltPT, 

*njff$w5, c%rr i 

p. TtPFWfwv 1% 

L__- 

SOx. NOx, H 2 S, CO. T1?7^w£t, Cl., ^*t, dFRItt®, Hg, 

Pb, Cd, ^flliT^wU. atiWfe^igg i 

j'5. 

[— --—---—.— 

$?« ■Sflt, NOx. SOx. ('0, JJSJ^JT •gs^rr, I 

s. ^T?^m 

k-— 1 --——----- - 

NHj, sox. NOx. 5*f<i«i? ftfes ’nra? ^f^tr, 

5 SP , n, QFt?T?^. C%T 1 

<2\ ftrAnJ f-t?T 

sox. NOx, >i , sr i>icjj-g, pr, o\st. c%rr i 

«>. srasr f“m 

^TFiWfT®', VK<brr«f&R. Cr I 

< i. f*f? 

--- 

Hg, h ; s, wrtot»i©w, 4 fire ^f*t i 

b-. ir f»r?r 

*< l?UjlW'*r«rt ) ■atjlPifeH, fa 5 ^. Cr, Pb. Cd. 

h>. snf5B«l) 

^I?Q!)I^^ a r 5TTM Wl^, Cd, H.S. SO ; . 
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rSnn 

sftfH awr gnw ^iwn 

jo. njflJifn to 

PbCk PbBri, Hg, CO, Pb. Cd Ni (<P)(*tow kw njfStfn) 

ib. csrfBn tfsn 

CO. SOx. NOx, H - CHO. slW«H*H, ^RT[ i 


CO. SOx. NOx, ^ W tf f^ ? ' i| ^ 15 ' 5 ^ ifT - ^ 1 

io r #fi> 'S 

As, Hg* Pb (C^rw -aw-il-W), Cd i 

is. «r#5?. Xw*d}n.9flK, ' 513n? ^ 

Ni. Cd, Zn. Hg, Cr, SOx, CO 1 

>(?, i SV^ 1*^ 

fafefi nr® to. sox, co i 

1-6. cSnstor 

#F^ft, ^ ^fT £f<lj<!^-^ ^Wt^lcSRT ^ 

is. 'amr^to 

sox. h,s. nox. co. tsmto, cto « tow to® i 

25-01-2014 WWMW Clianal Eovirimment 

Performance Index - 2014" dRT Stow a^to Qt a atonR ISlrltt Gto TOI nWItTClI OT toff 

w nnronr aPrufro nw nw nr i mto gagman tor a torar tolf^wn finlff* -a ^ ^ 1 

awggytto^ #rwR<w' Inwwnr toff i a«wT^irto to. £ram. to a toito, 

*ner3i»»i?r «N6^®w « fto #te4PMK «. WRPrntor I'scfMftwiL’dfi. -r# ^i PiByO 4lviWfi!U 

169 nsxr tos ^iftraf to «w nw I nT^nrwRRi nr-Eiw co 2 « so, nnrw sfm*n to tonw 

arm nto tore ^n irgto gtor. a*n?, 'sR^nrara^r, aunRs sifeto gw w»wf gto ’reraw 

otor im, myv wrKf *m*r w ^rto ntoto *m -a W ^ ^ ^ 

mrownwou aton. to. * ?Rnrs?rartoin^af^nrftwfw^^ a ftorrgl? 

)i - 


to? 17 . 6.2016 nntor wa re *nr *nton' *rfto?r s&tfm sr®to^3wt ^ ^ ton ** iolfr 

»T513 *T® gt R^RT nTSTRT ®PTW ^ #Tto <nWi5, an ^*51 tof TRC6RT Cffa! 

2jfe^ra£R^wc^cw^20i4^^mwam lo^nprf^ra ^iwnn ot ts #R*IT 
£tf% Ttfmva ftsr 195 1 2016 Iff «ittaw WP»W 63.9 ^3FWPT 1 grow a f5 #rton 

^rra 67.23% I 2014 Jim nM*# W 2.5 UrtcmfsflJRT «IWH *I&IW to s£s 

vHfrB i n wr 70 mtcmm 12016 ^trt ^sm 37 nitcansirsr 1 nrsrcn a «tom-^g #ton 
47,14% 1 4i afowmlB ftsfn to fra retffc’TCCSRT to mj (WHO) -an wf **niw fe ferei 

g^p io a ftcij- l lvi'P i n nr ®in <rarra nra snora to nnprfn ’STtofr sen ’PW l?^ 5 ^ 1 mwiw** 
w j ^cfr firam^ ®®fton I nHnw^ a nsn town 5 *wfe<M a to?® nirsrato wa tom ««'«' 
to iw wrfl tom 1 awttt ww mtow ®ntor ^toran to. totojto wr 
nmnin nr w, aram nrc*m toto tor to cnonr, nton aram nrisifn wfrw tor fern nprein 
tiwtW POT^ 1 W'lr tor rare, vfe nrsrnr^ inton nrssaiWT'rn 3fsft toran <n*ivn ^5 
^t^tt w ^ratoW *rto rtc* 1 nra*n%rrflr m\ ato> “Rntor tor. tonr ^ to cnnn tora 1 

ctomr - i.*8 j mr to tot mw to nms/tora tojm »«csra to®, ^iton arc-Brerr 

y ctomnn sarnrito toe® raw -TitoRa to “to gw to an tosl^ = (ffrt nr mm" gn $m 

?W ^TTTF ***lP'® 1 
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4>8 


= fcira ' s ra 






1$R 'S 1$*T £f®1? (Sources of Green House Gas & its Effect 



» 


b.yo.^ 1 t5R (Sources of Green House Gases) 


^ i T ri ^R w c^r 

^pffTTij fmzt *rr*n cw ^x ^ ^ <n? ®*ffwrc*EJ fe*f$ ^ffwr 

ffipJCT feF ^Sf sfIPT W W ^ i CG : , CH 4 , 0 3 , CPC, N 2 0 <3 ^t¥ ^T PV ^ Wf I 


TOT ^ 5 t stfplWTlI ^T ^TTM^T W ^f^TT : 
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iC0 2 ) : @R ^5t stTPTTOm TOT *H(Kfl c#t ^f^WT ^ C0> t ^l15t 

ipf Sr ^TPf nftrsrOT ®rdr 50% 1 'jfMtc® 2016 to srer 740 c^its 1 ^ 
^T?^n#?r ^ifeii otStcs ctorw TO^tTO* 1 £sf& f% iRt 1 

1^5 ^if<Rs co z *trm « ^ co, Rr 

^ ^ ^T5 <$-jicw *rro 0 , 4 % 1 ^ ^rar ^t% c*r^ *nwr wrfr *m?&i 

^fy^r ST^T CO? 43 $T *lfiroK -S3TTT Pft-R 5W *flC4 I f^R ^jS^r £?fefc?jr?r i3 ^TtC^I^ 'Sflt^tfa 1 '^ 

49<7 t I i£|^T Sf#f7^ra 'fTOR 'SRT ^ffaW-H<I am S CO : 4R W^T > 5kg* *fRT Wfcl COj 
5m toT fmmri3jfS to i fog <i^to c*TTO^R TO*tr55to» c^& cwfi^ 

C 3 #^ C#f ^ ^ TO S#f5r^ TO CO, ^tTO*! ^5 I 

%R (CH 4 ) : c^r^ ^RaRt^ 

fafafa\e mzm ^ \ti^ cfsto 

cto co 2 <w ^foro to? of i 

TOn%T $%T TOR5%T?T £T«W 

froR ttpt snw i «pnffr*rw 

*JefTp3ff 'T^RT ■'S ^I^C'S 

■#FTSt 5FT W7T? TO foW ^ l 

ftfen ?SR fo?^ TO? ^J^TRFRT 
Wf 4 ^fiTCW TOT^J I 

CH, nrmi ^#SJH 

Sff^R C^US? f ch 4 w co. wms 
Turn ^r flfe ^ftw?w 

C^f^TO £ffe CO, 'pfTO 2 fH 36 C^f l feF ^JS® £R 5 W 43 ^fiT^lfl 12 % 

^®T i ^Tfsrs^r CHj nrm ^ : ffeRI ^ £TW I 1 W I 

C^tWlCIflWt <f»T^^ tCFC) : GF^CSPltST ‘ s n^ ^ <fQ\+\ ^m)^r*s<P ii 1 STWC5T 

^n cw&^ra^. %w, fe?rd^ ^rs^t f^rrw ^rro i 

■ij’^t ^uc<i>i^ c^af, inf^p cfc tow \ cfc ^Sirr^tFwr^ 'zzm* nrtro^ 

"Sf ; 5i^® r ^ ip n i TO ^tst i 1 Vw^?j Rj^^j ^n cfc 

^fmT^rr^ «' p rm Sfefe ^rf5c^ c^^’TO wwi co 2 ^ i fpRn 14500 - 17000 ■& c r \ I^Fr 

^Sf aiwr ^rSo-^ ^?r mr 14 % 1 

(Oy ): 'st^h to^r to i c^ 5 « RiR>ri &.\<\*$ 

fKI^R TO NO: W I ^^?r NO. ^f 

Rjf^V l {0 3 > ^fTHTR ^^rf% ^r^TTT I fe 3 ^ '^13 : st £J®R ^KFR STR J2% . CO? 

to to tjcf taH i 

H l ^cSt^SFT ^^1^ (NO^) : (Rl^r tfesr C^, '^iS.gjrceM 

mf^s, 'iiPF5 Ric^!^ Rw'Wrt* 2 (%&r sr«fe NOjt ^tTPf Rr^fe ^ij fro ’ I TT5 i 

^ iT ft anar4Vtf5g ffaR feTO TO Flt^PT ^S «ltW I ^ 

a^s^rft il^R^R w NO W Rt# ^ir i NO, ^IRr Sr ^I 3 «r fe*TCR ^?TO 

i T fincS i fa j TO ^ ft t Biwcg ?! cto i 

2#feRTR NO. ^ l OiPr^ ^«psm ^mr 6% I ^*1 NO, ^ ^ftsw C^fSHH ^T¥[ £ffe ^ 

CO : V1**l« 350 ^fw , 
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?rf?r : fetters 


►► I i Green House Effects _ H 

< | ^j>[ 'Q7cT CO--. O;, CH.J, CFC\ *r*t '6 ^FFTRT ^nofl *&<•%^fS C**n^ 

flBfig ftra *r fror q ^WSf fest ^ <tpr i 

^1 <] tto ^rr^T?r -ii'j^ei ^Qc<5*t 33T, f^rf^s ^?r £f^fe^ f^*r*R£ "5? SPiwsf^tF®^ 

|$r ^jSw ^or w ^nr srrw i *ijwotiw stot ^ Sr *ljpr co 2 1 to 

larr^fiflt wi co ; 4«r *rfw=r ^r^et fwr tot ^jftrfr l^f^P w wt wfp 

rflr i 


Q k3RTRT ^2T ^7o WR“S *Tr*T ^ 

C^fij ?i^VJtij-^r- (L'\ ?^H fo^TOR 

TOT *ff*RT*[& *CTR ??W *W 1 

«t^t c * 1 *^^ *r «tn ftfaw WJ \ 

w ^ a<i**?>*[) f%f*fs (UV) 

ffi p F ¥f*TT7R ^IflTSOT PRR W*T I f^RR wtt 
^ rsr ^j<“f ^pw f^R ^ i 

^rnr ; aHf*t% Sr ?itr ^rt 

c*nfrs ^r mt. ^ f*ra 

d}7R ^Srft^TO* WT *TT ITTRTO^ T^St 
#iw^w^ sfRT 3R i ^ffre 

6f £f»R [ ^r ^TJPTGCT O’K , s»^ifl TOT, 
q , $^flf cf * 1 TfflR RT sT^ *fftrft Rl^rw *[? t^T&T ^T$T - 30 a C I ^ >T^5T 

#rw*ps <3 -Wit aife'^p? v w R i ^r?R co 2? 

^t¥ ^P^r. O; t^T# <h^ofg vS^tK Sr ^c«r4 RTT5R ^gf ^ ^ffr^ vS 

S ^^TC ^T? 5TPTI TO OTF RRSR -3i J9 lftt<*f' ^ S R^ I 

^jSrf^ ^dn i *F5 ^twi 15 °c £R i fe¥ ^ ^ ^t^wzjr er^t 

rr i %3£f*fR cTOf ^ ^nsnarr i ^ c^id?3. 

^3 ^i^ il^R g =R i iil^o ^TRIIMR (RTO '^if !*!« fk^ FRT ^1T^? RTt^ 

RR | CFt^R Sfe^Rf j pf77^-s CR?75 RT'GW WT^fTOTR RTR RIrR C^6H1 R¥R ITT 

*Tf | TfsRIF ^RT^KR^ ^RT ^<F5T ^TTMRRR ^NTo 1 * * 5rfeft’Q» ^T^T? 

i3^ WAR 2f^R V^-HR^ Sw IT^T W i 'SferRfl SffeRTWR ^RT ^T7M ^R 

^ s«f?r ^rt w$ i Rifw S'Ttni ^*i?T5 ^ ftn*f wr ^?r i ^ ^ch? rr rt 



fpar i.io.^: Sr si^st £f*R 


Sr ^i®r rrt (ftar ^ $qa j 


j~^7 : wsthtr 'ij *-^w ^rfr Rtw 5Rf^r ^ i '4<if<i.^? "siryT 

ItX/ #Rs7^ ^ ii^u ^fsn$ ^frr^r i s w r% 5 t^ c^m=at otr ^75 

I #T1RR (RTF w STFITeRrt <3 ^RFT?T il #^$PR TOtt i ^TTi^ nStf 

JO f?&R i ^RIReI ^r^ITT KK) Sf?T?r 5??. ^ 3r^ Wlfl I <r*JS^i' r <£ "ST? 

^■jrfjr( ir ^stc^t opr *jfit ^ir i ^*jsf5' ^raTOTr 7 5F?ri& ^<* 1 ^ 

^5^ft?er 1 -s tiRc*R ^p&. arrfr ^rrc^ ^ftotpr ^l<Rja^ i ___ 
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*rSrOT*f w 


Sr 3lSsr SFsR fe*R*TOT *|&MfiK* 5OT ^tfW I OT^R 

i. "®r*Tsrrar Sr ?t®® rot otsr co,, ch 4 , o>, cfc ^%r r^stqoti rsVr srm^j 

CV ?f% TOT W^RT OT'OT W^OTT RTF R i|? ROT TT^fflaiT 

WStfRFSTOT OTf RR R^FTt *OT StOT iR^OT WW c f W ^J ^ RjfROT SOT OTsJOT sfrR^ 
ROT 3- i ^td5i rIot ¥55rt ^f% crts *rrOT i ^ Ssrst hr 4 - i o 

c<ic^c^. i 4jisfOT t>«fc^ ? iWR ^rrvj”? Rsi^'lc* rot'OT*!. 7rr<r c*rotrt^ *jf=^r. wi^, 

csnfer sr^fe ^ ^*rw *rrfa? Stot rot i ^ ot 1 ^ ^ottot ototr r?t$r i 20 m riotbt 

Intergovernmental Panel of Climate Change (1PCC) OT '^tOTRfOT ROTIROT OT'R RR RpflSfOT i Q. OT 

*riwM ^ot 0.3 - 0.4 % tiot otot ptot 1 rSrot ■'jSrffa w ^r^Rrar ls.4°c i #f Ryca c o- ot 

^ff^FFf u£J ROT ^f% C*fW ? dOT> ^TROT 2 \ 50 OTOT R1RTW WNTOtT -33T5T 3.8 a C ^OOT I 2150 OTTOT 

COTOT WMOT 20.2°C I «WFf3r <rfe ROT =Hi?^R, RRR R1?y>K fefelt. ^pTSOT '3n^OTT 
^TR'G ROT S&OT i ^TTOT RT^TTR RRROTOT ^T*ROT 3*r*fSM *f3 ^&RT?F ^Tpf$T OTOT 7TTOT i 

c^fMRRR r*tt ot*iwt jus ifamm ^r ^r r?h otot nra i otcrot Sot ^rfw f s 


STTCR (RlfeOTlj ?3 R*icr< RCU 3wifR%*r W®^OTTOT rototot _^OT OTOT i tfr nSrtfOT 

RUIV (Mi {rot j Ses ^TRsr^r ^r rrc* r c*tot ^ot. 

©W^TOT : ^OT i 



^|Sf DW ^<1^1 : Sr $[£«( sr^TOT ^ JC T3tWR 'RRT^ Rfjpr^ rR 

<? rrS f ^2F wr?^ ^Qo'S-’ r^ot i ^r^miOT zfc^t ^riW ^iot ^ffR rr^t i f^sg 
^rfS ^lOTOTTOT Jjrf^OT ^OT i R3TT ■'7R& ROT I RtRR^T ^r^<jf^<j 3RTOT <RI 

OTOTT OTOT : SRR ^OT t 
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hV 


mm: kfw 


^ arsn; feR *n®ici?r to i^r iram ^ toc^ i fe?> to iw*n^s 

fi*m.fr un UtM i csr^r^ l^iw itir TRife ; wx iffe i^pTir®! 4 

i^scnn ^pnro cifa - *rw*t i^nrs®? ^n t 5 ^ feM i 4 mci ^niro ot 

^ttw i 4 w Imrans f*jc& 4ci cnfe u i 4 n^rara i^rn^n i?^ 

#t^ **h^ w *p? to ntw 1 wh\%5 fen ansfcn tor 41 m ur&j R- 1 ^ ifr cnre 
W C1W>H 4 1TO1 *WT CTOl fife '^TR l^fniUsl WR nR^r SB W*1 i 
<f*R'TO fsR $rm cc 4i nfem -omsife it^itw tor wnror \ itur^ 

4fe-R RPR TmW Clf% I 4 RTO *MJ<**Hft CTO? ^fl ^1 I R? Tjfe ^ 
^nuwn wro ithr ^rfw nfeR cir® im i iTfRam ^ irito* ^ 

Trw fen rrc - ^ r^ f*rt iIjit ici? (fej i.io.o) I wr<uc*R fe&i fei* 

^rr c?fn ?i i 4 ^tf rr* ^ffs usifir njntw utrI? 4£R ^trt* w*s \ &si*ipj<j nffesRi 
4 iro? iw*TOi nft ^r 3 unn^i rrr r «iri? 3jft to nfeR 27760 a F it 
1 5404 ,45 °C I 4 TOR IW^R^R SG - So *f£5? TOT R CTO £ffft to WT ^fei i 
R^® R£*t mniffs? fereiT n*EF 4fi? mi\n 

mir sm i utmro?*!! 

^RfTin^TT fe^<J 3,f«3r&4 

CR? 1 !' £[% 1W ^.co ^7R? £3fa ipfH nBRf 

i 4 m fesi fefr wMfe? fife 
^p^inn w«i c^r m affe !°c «Tn5?iayRr ^fer 
iffnfei Wfd iu% cir^ in i ^jMt<r c? 

^f^arf i^nrr^ srm th iffe 4f*tir 

j fe ?fe STTR CO; n? TOirr iff 

nrf?M isnnrft fe’s^TH fwar ^mr bm ^ci 4 ^r c^mr 

C*$ f 

^ fe i.bo.O : 

w wnmrr ^fes t/o : 4 i ffer 49 % i isoo - 1900 ir^n tot cic^c? o ,4 °c, 

1900 - 2000 ITCni IdT 1 °t I 4 *f^£^ 4 ^TTCIT "TO^ Clf*T Wfl SRT'T 1SCH 5 tj^j 
c^rir cir^ i iwnfPsfl feiffi cwf 4^fe cim nfw, fe ignrcw »hm^i « w^ 
CWPR 'STT^ felfS %cn^T TO ^£1F1 (R? i 



8, ^ftlW fiRStl : fe ^f5s> sr*f£i<i W ^inTOT 4W®fci <|% nTCl Cl, IT'S '5 ffel wnTOIl TOT 
c^sr cisTTRi irw i wfi itgcn ^kkps m *Ffei £fon nw£i t fife cm 
^R iR^rfei. %mfi, ^iRnf^f, fife 0Tr*n 1 ^ 1 1 

: fe ^sf £W£nr to mron nfe^ iro < sfe ^ gr# «jfe «w 
i *pc=i ^fnffi #itife2Ji?r ^tiiTU feS ffEff nTTO i 

£f^R : fe ^tS^ w??\ ^r^ffe ^rriffe ^pef ^eff ch^t^r ^,nf% to 

l<T 'i ' r f ^ ^fecw *ror j( jfn^fi Tnsrfi^ ^fitifeu tot iic< i 

ITpm Jil CTW jlfe TO ’jfel CTOW wr CTO, Cl TOT ITS^t Iftt TO Rft^~ 

toc^i fenfe i ^ (to iro TO^twr to 4 sf# feci apm sn% mrci? to 

m AnAv ®a TO «fft>IW ^fite TOSWH ^ Intcrgovemmemal Panel of CUmate Change 
UPCC} 4 i stfroro i ^croi ircfir^r 195 {& enT-f^ fiM%n isnur^i inutn n 27-09-2013* 

^3RT? 4 2jfero^ ^ir tocw i to# ct fei wurff ^ to 5fe, ci fen 

n^ir fife tocsr fefe 1 m fen irp^r 41 =npr -*t ( mnni w $<t 

l^C<r 6 r ll'Ser TO frsilM Cl 1 T 3 T 1 HTCII ^I 3 ^f ffem (felRH 1 SRT 4 W 1 K 1 ? ^J2T^®T ■ 
^R7m ^rt whr to nrn^r Rsn c [ femcirtr nTnn ^fro tstrr to * 
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<ml?H 




wr RR?jj ^rw-^rfR, « ^hsraRT *ftfa $f^c?r i wr snf^pr s^f^ 

hhi w caw fafifcm w ft»jS i amtam «r*pnajRf a«rw cjmh ’suil^ft aftsmi «?f 
tiw 'IT fames i 18OO-1900 arcpm ttc^t <jMm a? mranraT carets am 0.4 °c 1 1900 - 2000 ’f™ hot 
^fSf% asmraargr caches am i°c 1 4 >tas*rr asm «csrtH«wii nm sots 3 *ra 1 aaret 

*#R*r CTT 3FHITS "Sm 5CTT SfctS CH f*mm WIFTf aOT5 CR$ I HR! fRTfSjre ^IMi Sl'WiaH 4! 

*m>«i[iW CHRm 'STITWs, RT 3^al-a*< 4=Tf 5CTI 5ITW I 

qfmrsT 'STnfSft. istj wi 2250 am mara siaw 4 r® (Res' aim ot, gcaa 5, jr* «OT*m aw 
ap afwtta aw aim i s*m aRifsifo isnr nra «r am 1,30,000 asn htcwr « aw carp 
waa^n arPm a^nm M\efcR 5af5«*i fs*r toot ^tt^i sre 6 fasm cafa 3 dd-«is 1 «ca a a-at^ls 
c*m maim mgs i*rj w;^? faaaerra' ■spaigfa 1 

Htf*rspr 3af%« co ; , cfc, ch 4 , n 2 o. o< 5 wa 3® oft n»f«<pi<i«p 6m si^a arm 1 <ii^t* co : a? 
afwm 'srtpt 6k ^iSx arpretam mfa «rca a?r wfea asms caftt i co 2 aa mcacR* 


srmrnr arprsFo wafimra aww srcsm ^Rs<mtm> a>n«i ftw sr#m aw tsarem ^c=n— 


6m <i$g aila 

£f1% ^ C J CO2 2fj% ^FWt 

■<j>i*w (co 2 ) 

aam 

(H;0) 

0.2 sa 

CFC 

10.000 ®a at crorn C4STOT c^irn an «fa 

m?Sia 5^?* (N;Oi 

275 ®a 

fem, (ch 4 ) 

23-25 ®a 

<swm, (O.,) 

10 ®a 


a aiPTscam am? care cata 'swa araaraa war care am 1 al#fc® fafes 6 k arm s 


as staarar as-Mi feata cshiot star- 


6m hiS^ arPi 

as mraawi (%) 

co 2 

49% 

CFC 

14% 

ch 4 

12% 

n 2 o 

6% 

«t^1s <11 “a a a-ai^ ajm 

13% 



■ftTfSaj Yale School of Chemistry, www.yeal.edu (USA) 


r^tst Sr ?t?f i 4 Sr co, ^ 

C - O ^TU^R o - H m*. N.O rn N ^ O W, CFC ^ C - Cl S C - F ^iR 'WH^rfeo #J 

c*fm i c^r ' p irc^ *rr i ^rr^fi^ ^rSir 34% 

^j4r sifi^pfSi'© ^£?r Sra ^nr 1 ^pr^r ^tsr ■& 42^ pflfw ^ 1 

<1*^1^ <P<tVv ^F%F SRT^fR 23% ^#W ^T I ^T|£RR 

*nftr ^w ^?rrw1% w 1 ^nr ^imi^sesrotto0.023%^ 1 


Yale School of Chemistry, www.yeal.edu (USA) 
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1o 


33133 : ftfra'iar 



CFC <^$,1*1 'Q 'aosih<B3 ^ (Uses of CFG and Depletion of Ozone Layer 



• CFC «W TOJJT (Uses of CFC) *» 

< 43 sf^j«r * 1 ®!%® fts*ic*r« 3133 «ra #ra 3 ^amrpi ^rapra era srara >ra#'aw i 

'srr^f^s srpw iffra-si 317335 f^t 3¥ « 31313 % gmi3 <k*m %3 i *jf3i% ^t?h w 5 % 31 m 
31 '*iR<p <i)<i#ff.fi i)f 3 , Qpsj <33 <ii<ia|«jS '»t*I <jf<»i 3 lc«a I <433 *tl ‘ 0 ^'i*pfl e f <jd® ‘li'iss i 53 CFC 1 ^*d, vffV, 

#H«!*m *m 3 35313 w <1134® 4755 <4373133 1 <43 ®i*ii®vi 31313% ? 3 i'ii« < 435 f 5 cfc 1 f 3 % 
<3733 3fe ma. ?®n% <mn % % 31755, <43 rare arrm cfc i stfk, v i ^wa < 4*3 

%r 3134® $335373 cfc 3 T 34 ® 473 arim 1 ararcsP o csr 5 faviow ■§fMiftc , ®'3 cfc m -si 3413 *31 473 
anm 1 47=473 cfc $a wiras ^wrra ^tf?r c r® 3573 wfsfFm 5%3 c*ni 1 

CFC 3)1733 %ST : <37*13 43m 93733# 3^31 $a*n% 3T1733 313 CFC. 3'93733 CFC WOT C#f W« 
531 4S7315731 CFC - II (CFClit «CFC - I2(CF 2 C1 : ) i 3313 - lUlCClFj-CCIFi), CFC- 113 

(CHClj - CFj), HCFC - 141 (CH. - CCUF) «7W3 $?m W V& aiim 1 «iW 43 W31W CFC <43 %* 

frac-l 4l?C41*JIMl 'SIJWM'1 <6r1'®l3 CTT3 3T341733 <2(413 ^ 4m i £V**l 379T '^l^CSjlC^lMl C|MM!<M<% 'siaPF 
5I?W|M«I 35%3 <3F1J®3 I <9 93733 C9%7313 3747 HCFC - 22 (CHC!F ; ). HCFC - 142(CH, - CC1F 3 ), 
HCFC - 124 = (C1CHF - CF 3 ) <43? HCFC - 142 = (C1CH, - CHF ; ) faPWblM $7p373T<sfT I 

3351 C3f73 3533m <43515 3?C3 H - C 933 S1T74 31 jfr3imi73 OH TJ37953 Slf® a[9? 

5<33f9 351303 ^nSlRwuw f973 <87*13 3343 35313 37®1 Cl $' t ?' s rf33 <mw 3179 31 I <5M CFC <93 %S 

HCFC <43 $33133 335 C3f<i % CFC 33739 #3W1 C39T73 319 100 349 739173 HCFC <93 #93333 
313t 1 - 10 W I <4 351973? CFC <93 %S f?7373 HCFC 313419 3531 3171 3(979*1 973$ 313 I 


• 'StBfPHRr^RT (Depletion of Ozone Layer) • 

3hjj[7.k3 519317*1 3i f35f anw 33% fra? <aiwiw3 3fra»r 1 ^-^raj^rsw 4m om* 33 MK 
fra? 5srrsra3 «rfra*i 131333 C 333 3321 ^frara* ra fW nfra*r<3 31^3 w srsif?® ra 1 

&Z5 3 R 513 ® 13 ]? 33 , #t 3 ra 3 H 3 « *ffe%T < 43 ? # 333 H 7 I 3 ^ 3 C 33 3 B 1 T®% 333 ■'T% 3 »f 

ra 3 H 33 i era 3 # i jto 3 n:«i 3 tw ff?ra 3 n?<s C 3 f*t c^fct? < 43 ? arrai^^raa* 331? brt 531331331? 
3313 3!t3 affrarfranr f%s 1 to arffe3 3=r-®w3. 314115-33^, ^#3131, 33^53 33® 33133 

3(33!® 4 t3S®« 1 *ra ^f3'c3i.“i3 3^f%3 3iarr ^fw 3m ?3 s*s 1 3531^ 3fra*t f33?3 ^I3ic3< 3^ 

»[f 3 ftw f 33 S 3513 (jmus 3133 ( <9 f 33 C 3 ^lfi 3 3133 33 ISrl 35 3333 3 tb< 6 H 4 m 4 C 3 I 33 I 3 W 3 ra 33 T 
WWM 3C3T 33C«t3 333. 3'-a«TC3 33^3 313313 f^fn, <fJW3 Sf®13 <43? 3T3i3f3^ 31 C®F5 34!%® %51J3 
«T 3531131315J3 3531 313 C3 f333f? "531 l 

41311753 <5131 SH3 <80 2R513 %f 51©3 *nt 3 31^3Sm R^H I '$3[d3T CO ; , SO : , NO : , CH 4 , «^55T3 (O 3 ) 

?55ii^ ®r®rai3T 1 ®i4ifi 3i^3 #3 4 i $3 sinm? rar grjaupnar 3?% (cfc> Sirwn i cfc <43 

dS±3 313 6p9" (Freon) I 

&33-1I ; Bl?y5|WI«MMI FW (CFCIO, %13-I2 : *1?y5|Ml-®l?l3m3l fe33 (CF ; CF), 

&33-114 : I. 2 - TBfeptrar- 1, 1,2, 2-<SSR3FH3T ?I33 (0C1F 2 - CCIFj) 1 

31^33^3 ^TK5lf?RIt3 ^3 3Cra ami3 (0 3 ) 31 33 Calm SfT« H%3Sft 3f%<P C*f133 35J3 arWIWffW 
■4>r®'4< 2T«T3 (W3I3 34133S) calm «mt 3*3 1 215173 UV 3%? SPS1C3 CP33 %3T%s 473 ^ gsifiR 
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*11 


(Cl 1 ! TO ' jfist O, '£% WW ftfisnn TO -oci w Mf**ll*T ^ TO «TO I CF-C 'SX?ST S I 

esc® Is m .[few fcsf? to i srfTOsfa ?f*H srto cfc TO>i*??f 5 W afaTO f?-c?fewf ?i 
to i 


mm : CFClj —’CFO, TJ*T^) + Ct* (■'iWfl): CF.CU--* *CF S CI + Cl' 

c^f?Fr (jF-anfro*! swtttto jck*! fafinr to QpfiR 6F-fliifo!.<w i no* i« &-wnfec»*i to i 

cio 1 s cskm ■’ttcst fafom to o : M o wtrt (Cl-) ^ p frf to i ci* ’p^mr o> 
JH WCT Rfo?ll TO O; ^fS TO *nw I 

hu 

Ci* + 0, -> CIO- + O: 0 : --> 20* 

CIO* +- Cr -> Cl* + O; CIO* + o-» *c\o : + o_ T 

fttw i fror? ^TT?r I il^f5 &\[& gp-^fe^T SWf 3f1 fc' 1 * I WF V&yz 

<rf*B f^T ^31W WTO <R?1 I 

j aj'^lM 'flt'SK 4TC44 ^RT gfFSR f<*J3i ! 1993 *TtOT ^HV^IfrSlSc* 1 I 

fi'& f SkH £fTO jisfr 5 T^St CPC TOTTO frf*! 1 * ^Tl? STO® Rf | 'ST& C£fF7>TTO ^TT 

^31 i $ (JSSfa&H 1 


hn 


GE 


WT SfKII'SH : CFC ’W4J £ ^j^TH qMisrttf M?TT ^5 j 


•Tt I \sf? ^ Q ■■SfB^f W*? RT ^ CFC ^ITf^PF^^ 


i 1993 wr ffl \ ^ 'j^rSf 1992 ^%® r cfc 

' ? f% s FH %T 0,5 C^f*t I 2014 ^ ^' ? H T i 7 T 3.S25 ^T | CFC ^ 


- i AG • 


I T^[ i]^ fefTT 3[na^ £jwfC«ni Ci T rW iflsTlWJ C*I £T^fe^ 

gj ^fjqr r 7^j Wf W I 





^f^s - (Causes of Acid Rain & its Prev 



• Jifsrs ^fhr (Causes of Acid Rain) • 

sFSfRcfsrre ’Tlfw fasjffr ijf^rfe?! ^f?*f ?TpiaTO CO; «fla fef *ii%srFi fH?i 'fiPit® y5lss sea 
^f^rs (H;CO*) TO i ftif fas? ’fTfes HiSOj, HNOj, HCI sTofe fsifjfS 3FT?RT flTT^ I 

ifiTVOT 'TTfel pH "STf^r 3.5 C*W 5.5 5^5 SITC^ i ‘flfft'T 5 P .9 *tI'*!'£<& 5f^TS ?*TT <w ^TP/i 5 1 ^15-s ^nf^lTS 

iflj%s«??TRt nf^TSTM fsr^s TO 'TPfFTO SO : igi. NO;(g). HCI(g) -jfijildn 1 

■af’fs <j f t rs ^ c*f^ caf% fftrasr h : sOj (60 - 65*%i, to 9 !? hno, <30 - 35 %). ?toe? aw 

?rc? HCI 1 ‘flfsrs ^ffcr TOFT ftCTO fifths G 'sri^? 5®?? tflft i 

i. Stiffs TO? : Wss TOW 3?% TOIlt® 3 ^ fTOT TO® I 4? TOT -aij«n TOT 

TOJT#^ CTO fwsfs SO, WT? WTO (TOT TO ta?^■'tlfe TOCSf TO HjSOt 3 H : S< ) 4 3 ?9 ra TO 1 

2 SO; + O; 2 H+ 2 S 0 , (300 - 400 nm v&»?Mh f^fs ^TOTW 3 ^TO ftfaraT) 

SO; + 0, -+ SO, + O;, SO, + H;0 -» H;SOj. 

so 3 + V; O; + h, o -» H;S0 4 (wfp ‘Tfrowr srsi??5 foror tof to) 

SO; + H.-O -> H;SO } : 1FS0 3 + H;0 -> H : S0j + H ? 
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33TO : fflhr«f3r 


333 ©rnisTrcr 3Tg3TOT3 ftj 313313 n, wi o> 3TOI3 to to spro no « to 

«TW? NO: »«* *W 3TC35 I NO , tot 31^5 fror fro ^3 *nft3 5TO Mirtt to 
HNO, ^33 TO I 

Na + O;' . ()1)0BC > 2NO: 2N0 + 0;-*2NOj; 4NO, + 2H,0 + O,-* 4HNO, 




NO + 0 ;i -> NO, + 0 3 , NO: + O, -> NO, + O,, 


NO, + NO, -> N,Oj, N 2 0 5 + H,0 -»■ 2HNO, 


<p|fK : 4 ^ ^3 H 3 TOS" sriff«<ft 33 , 43 ^3 3333 3^31 3 jt ^ fe?TT i 31^3 ^ 

^l3 c r®t.«i in 3C3i STEM'S OT^nfe. 5 tS?t «i5t, wr cs^t c^ttoto. 3 ®<3i3TOT, *rn® 

2 f«fe ctot 3T wro wtort tot 2153 3l3TO tow, H i vj i ta-i <3 

A<g s ; >v ! i ^nprro froi inn i 4 ^.33 ^iS'iTOT 33 ^fft© aRp diiacsH. awnag ®#3 toto 

^nw 3>ra ^ ^ oifa 4 Pi* © , s,3*t 35^3 1 §?,*fjj apr® 3 t c j^toti 3f5i sraj asefj 

4C3TTOTO 3TfC® »t3TO TOT^rar TOS i TlttSKSRfta* 4f5r® S^TOjTOft 3 f"t?I3T3TOT 


cTO3 3f3inw HCi(g) ^rgr* fart to 1 4 afarswcro w PiPrt. *to g 

TOTC3 'f-’p# CTO ^5TO I 

4Pre. ^f§3 st®iR ^NtafSrara uttofp 1 *1% 53 1 from to fi&r 3rfa3 $w. ^rrf&, 3a©fsr. TOtrom. 

® r °1' 3 l £ nPf« fafwfl 3jf©@S ii3N *i rip vaverimoifl 3JT3 TO3 i»ff^g-, 


^PfE -jfas '^tWfW 4'®t«J (Harmful effects «F acid rain) : 4fos ^f%?T 2FSTC3 sJlf=rsf?T® 3 SfpfW'f® 

^’scaat TOT3j?> aa i isPrw <ffS?r srerw ertn*T toft ^feaiw sttotott ifc^N 3 ?t tot- 

i. wriaiq 3^ £T®R : ’ST^rf^stf/T? xapns ^H?T 2|®TW ?Tlfi>3 pH NW TOT URT1 ^sfl^ 3|g^ ^cr t^US TO i 
^TffS^ ^S'p C<!C« CTOT #[Iuf.« <J'S»il'H f^Psjj , aiia<! sjtooSST]?' SfRiTal TO»^ v tft<'s*l i inffilT pH 
TO?T •ffo'otifl 5 TTW JTW PPilCiJ TORT ^ ?TT I pH TO TO CTO HlfiSoa fafejj 

^ , TfTO3CTO ^T TOT TO l ^iluc* ?TOTWllT fiP>rj £(T%, : 3T I 3#^'QC5TT ’TOn^WW ^T 

^ W TOT I ^tlfij'l pH TOT TOTT? 1 5TCT TO^T SiTfu CS(W 'SIwWsT TOiT 5TTO<"W afTO^T TOT i 
x3pre TOTTf Vilwi pH TO TOF5FTOW TOT TO I SlfijCa TO TOTT ^£5 TORT fit I ^rf& TO 
’?mf^ S4<j*r *ffe ?rfk?T cro i ^sj^rsc^TT TOffro< srosfra i vrfer ^srf^ 

farar fros ^rr i infU TOfferw tot^fto 5c?t to i 


StT^^" 3“^!^ ■ ^npr? pH TO»T?T p?p3 <P(,<] ^ffpTC® ajl£> ( ^|^|v| -c ^p^prj igjvpg^ 

£ft% etc? srw g toPtto to i laPre <[^ tow «nfar pH to to fro sn^firo #ro 

to Ji’SHf^ l3^t to to (fta i >aPr5 

sr=ir*fCTlu Pt<l=5^®f 'Sflf&C® ^*7^® 

TO^ST^ft aft^o TO SieTTTO taw I ^ 2fTO ^IIWT 
TOf^ l *(TRir pH TTO?T fltcsT TOTSF 2fT%rr 

nTW *TT i WSTTTO 5TOT «T#?f pH 
5TRT Rsffl© ?TfW TOT 4lfii afl^f«4 sfs,.M ( 

-4pw TO ftfea ^TPTO?I pH TO 3 ftc5 CTO 
i C3TOT (<TOT CTOI 4 TO 2.5 33 I TOTW^TW «fTpT3 
pH TO 4 43 353T TOT ^ ^PTPTORT ^JT3 C^TWT ^333 sf(W3 ^ : ®t*T® 2fl*fl3 333 ST5T3 


~ 1 . 

* .,, -*> * 

\ '.**% jy l >z' 

p- m + # f<V 

* ' tv 

' ' ' A<C // • 

' ^ 7. Wt •,,, 

v ^ l li 

.X.^ *r v N\ '. -v. 

V. ~ *i\ - ' • 


X 


Unfiled Notes Page 81 

























































































































































































‘VS 



fcs 1.13.5 : S*T*J 3sR 


w& ar I w w* w s rr* f , 5Tte. 1 ^ f *«<* ^ ^' TOaTn 5 ^ 

Tzmw* W 5? i *ffW 7RJ57TT?! 33000 knr JF WJ > ^000 km- jw WP 

*rra nrsw «*t i ^rarai^s ■‘pf® 

cp(§ c^n? 1*%^ a-r^ri ^ra ^t*i 

«. ^8TWg*RI ’S*RJ «F5K i aft® *ft<r ftf® 5*W^ra 

TFfx 5 ^ | aft® *TTC®*T nrsTfl -s^l *®W *trai* 

C^R n? §3J a?; HTCWWDSfW srf^t ^ SOT i 
aft® ^*r "srifS? ^?T r-re fro jto ■scjift®^ 

lfr;H J7TJ aftw^Ws 1 ^! ft*tjt f .® 1 (.“1 i 5lfo C.^T 7 !^ 5 ®f®*" 

affFl jfp;er '^ ti T? TPffft ?n i ® 5 ', w *r C<fT , f-2fftT3T s f ^FSTsI 

^T!T *rr?r i 

aft® 5ft', ^ ^r.i;«i '*'!<!i wftj f S?n5 5ft 17 

TO anr , unn ww« 5? tfra s.13.3). ^ arfifti aw 8<3 tft*w w* *cto aft® 

a^ro , from- 2 a i ^r<n»n *ff? * ^ *n*» *n« - a® tyfe* *** ^ [ 

g 2 T»p 3 : aft® -fft? ^TfW >fi sftft® *nt*fevnl? 

i flflfrjgt ^TT^RT ^FT*fTT. ^ 

ife I ilftrs Cf 

^ / r^f 7 jf§ ^ 1 

^ yf^CTT fl^RT : *ff''^ ilPTS 

+F$rri twain Wfi ^ 

rzf*\ 5^ $*1$ 5?l "30S 1 

^ -PTSS^ (yr^ 2T5T? : n^Sr? ?m$ ^ ^ 

^!T t *rrfor ^HPRJ (T^TX ^1% 

^ j RN cwt^rttR *1% ^ ^ 

®T®T S ftf.HTi ®T^®I ^2TTS W I ^ ^ ^ > W^fftft'il I^S S 

55«lT? ifIT ftfar ^Tft? »|-T?W ffllSC-Tfl ^ 5® I ftfefT ’ift* 7 ’ifiprsTt ^rS I ’fftsf *& r M S^TsT? 

"’ftS ftferl r.-^ <rr ?; a^ wM 55 i 5iwm P=n^@w# Tn^r^j ^rr 

^=ft ^ a^ ^C 3 ? ^nn 

• afft® ^ttl i Prevention ol " 1 : • ■ * 

^ aft®' ^ c^r t?n ^r 1 v& ?wwt ww 1 ™° r 

arpt^ 7 t 4 r®ra 5 wnnrtRi ^ 5ftt® so. « no : a5 *iftaw P»an.5 ^ 515 a^t, 

o ffflpqr ^w-T? c*J^ * t*^ TW ftrra't 515 1 a «mv c^f ftf ■'f^^ r '"- 4 ' 



fcj &*"$ S"«T^r 


i 1 ctrsr^ , 
? 


/y ^ ■ 


V 


iW 


o 


#ftr*j ^n®nft?t ^55T? ww ■wt® 1 ^ 5m*i« ^ 1 

tr^j aisrc® 5WT®^ ifirsTin ^ ft^rw *r»f® 5^ im •* 1 ^ s 

^|RP;*f:^T? <IM^f f^ 7 ^" ^ 

ayj^^ f OTf^mtl^ <T^C^ ^ 1 
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18 WTTR : %sRT *l3t 

8, reffi faiR S 'ITf r-*W C*St*F fjf*fre *|JPT ^pTSpi fiipt TrTfiftfH SWjJ <1TTW t5'f%'s 

wi^ so,, NO ; . CO; c* WMffl vnreT srgfe? £shp« to w« ?R5i? firfore ?rw ?r i 
e. 1%^ ^*fppp fo$&>iircr *i%?r 4 r$]<j i 
b, •MRRPirvrr ^wif«3 ^prera i 
i. ^PirPr sfi^sfesp sjtpt -3 lng a?r *rprera i 



: c^n?rr ^fwi Resist 



(Work for Student: Provability analysis of Acid rain in definite area} 

f*mf) <jf?r, a^R wst sott cwwt awwtr afire ^jffcr faesrcw ^?rri araw? 

C'®nm**K<j> iiPT <rNw w ot, cwptt 'ij^rwra afire ^ffer rsfri fires wa ^ ^®rtw ’srspaw wreifop 
war so,, no,, co : « nci(g) -a 5 ’rfwr ^i cjf*i i cwjpt wjsw<i wtprsw &*t«r» frffwfpra 
war ere® cnw & w 4t rep j? iT#fr w afire ffi?. >n*i<mi pic® *m i so, a? aw* 

?wt ■ffapu ygnfar tr?sr, wsw? qs 'Sti*M(M5 stre mre from. srmra srefe i no, a?i swp 
w®r Trp- c^, *i!84t<r.84 ww, trt^ firem 5 %, ere=r c-ww ?n^. ^fsfipp aft® jtrct ¥ai# 1 
co, a?r 2 f*rK wi iihh^t, wrBa tfirw c^iPraivwShi ^twr wiBfftSPr ojfofs* wwifapR 

1 HCt(g) HCt a firs 3T1> i'.'S 1 M^ia a %.ua ^t*RE CfliGiUlP b^lb^T <PW 

•Wm ri^w ^rf isMni afire ^ft^rSf ^ 1 ^ <*4*ih stiff 1 reft im? afire ^ffcg 

coca's, pre i are^ sjttT'S W*rj £fi<pFs*T ) ^sRt*f ppp wejftfilfa 3.C'S fa’F® orrer, iNHt^ni 'fw 

co 2 , no,, so, <rrg?re firm ahre wrrtff wirt <!if®« crejw i 

ftf%3 Sw c«nar 'afw 5 tt 3 afirs ^#4 # ntw < 1^5 fsrcn fej ^ wtw 

TSMa^ afew nra 1 a a^R ^fnwp pi^t t s?#p prt^t ps^rc*f aw h : so 3 , h ; so j? hno,. 


HNO, t H,CO,. HCI(aq) -flftw 'TR^s ^T i 


so, + H,0-» H,SOj; 2S0, + O, + 2H : 0-» 2H,S0 4 : SO, + H,0-> H : S0 4 

NO, + H,0-» HNO, + HNOi. 4N0, + O; + 2H,0- > 4HNO, 


C0 2 + H,G-> HiC 0 3 ; HCl{g) + H,Q--» HCl(aq) 

5 Tf*t 14 'f'MM aPi® 4 SW^*t ^ W?T ft^lfsitjRMn^t 'TTiR I 

dppi - S.^ : 

w=u sjrffs^ ^r ^rr wt *ftflT a fwnf^r ®»ra wra ^s'brpt 

'Pfn-ilw^ aiiMil&w ?r V7 .1 <dwt*n a^sp 8*ii'f4«s ^t a^r *ni -MC 041 


(Theory of Arrhenius) 

afire w c ret v t pra farjUr sw's *n?<4t snw 1 ap? *fmra ati w i ^ aftre *»ww ■'ffetw 

PTHPirr ^ ht*t ht 1 afire opjt^ cth 401^ Trsm 3bl^-s wee i a<r upjt w^tsPrrnw^ 

araPi<f 0887) wttsp i a urepp a^tc< afire ?wr WPR sjlCjSTC®'^ «*i^re 

STRSW a^v ftwifea Sf^caic*^ WTR (H*) 4»W I CW HCl. HNO.,. H.SOj, H,S. HCN. 

h,po 4 . h-cooh. ch 3 -cooh wi? afire i 




HCl(g> + aq-> H*(aq) + Cl (aq); H-COOH(s) + aq- * H + (aq) + H-COO’(aq) 
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wi$ rm\ c*w c*fK cwh -si^Hj a^rc^ ’shtr iQH > to i c*t*r 

NaOH, KOH. NH 4 OH W 1 NaOH(s) + aq--> Na + faq> + OH (aqf 

'3 4 ft* 0 fafeRT^r *m e *ffpr flws ^ 1 4f*TC®iT h* 

OH ^TWtCH C#f nifsB ^jf8 M ! H (nq> + OH (aq 1 - - i HO(/h 

^ff RQ^?ii^ 

HCl(aq) + NaOH(aq) —> H + (aq) + iT(aq) + Nalaqi + OH"(aqL-> H : 0(7i + Na’ (aq) + Cl (aq) 

3^y\ ilfes H + W*R -W* OH" TO i 
H 2 S(g) + aq *± H^aq] + HSUqL HCN(«) + aq ^ H + (aq) + CN~faq) 


to^ft^ nfr "s&t h + w?r wiij <?&\ 1 

arctf H * i * * 4 ^TO 4*fti cef^ ^Tf l 'Stffa <rTT*Tf< fwSfsMHCTRT ^TOTC^ 7$^ I $ «f«?5 ^TR 

1 4 ^5 ^rR i r toit^ *£H 3 iB *i«i ^ ’.<*$ # - srrro 4 ft? w *w 

l ^f?TS CSCT H" TORSOT r $W3 fe fe *f*Ft$F$ ^T*fH 


mi^m fepf* ?ujT^5^7 ■^ii<p*f e t i sf-afE i-r 

cvu? ^13 (H,o 4 \ ^t*r 1 s#nr ir 

^srin^r siw rt 1 h + wiH" h 3 q* 1 


hwt ^ 

HO + H 2 0 ^ H^O + + Cl”; HNOj + H a 0 ^ H.O + NOt 

H - COOH + HnO ^ H^O" + H - COO . H.SO, + 2H : U ^ 2H O 4 * + SO^' 

OPR rjffsT Srfll^J' 5W1 ^Bjf^ ^03 - (QH ) <(.** ' NaOH. KOH, 

Ca(OHK. Mg(OH>>, NH 4 OH eP^snt^ Wffi® i ^ ®f^hr wraf^ TOT OH ^TRR <K3 i 

NaOH(s) + aq ^ Na # (aq) + OH (aq): KOHfsi + aq ^ K 4 |aq) + OH (aq> 

Ca(OH) z (s) + aq ^ Ca 1 + (.aq> + 2 GH ( aq 1 ; NH ag) + aq r- NI L"(aq) + OH laq) 


S|HC?f=^rR 6 >i1Wj : 

i ^f Tf^^fPT >(1^1 c*]) : Bta •'Sic < i i 9 rfw c f ? 1^’SlCJ ^ 

Wi HA ^ ^ few C^iT^W HA 4- aq ~ H",.^ p + A" ljqi ; 

r fH^] x 1A ] 

fermR^w, Ka - |HA| — 

ffejTSR ^ C^IW ^1*T oTRf i) W ^PT C^'^f 1B ffe ^1^1 ^ 1 

^T?OT?r C^ST^ ffelf^ ETTF^T 

ilfes <5 l^feFTT •$ *45T ^irsTT^ C^PT 7 8 T T,t J c feW 3;GJC$ ! 

^ >i i <ic^) 3}»pR ^mrn wr ^r?r i w^fenrrpT^ i3ffe^ h t ^t?r ^ 

■y T dfrM OH FW ^ ntfw (H : Oi ^ i 

H + ^ OH- 4 H 2 0 ^lIB^ 2p*W RT^<j ! 1 

(T 17 ) 

8 + pi c^Tw r ■*Tffe e rr^t iife^ c*wimi ^fsr Ifenn cstt^t ^ 

^ ^5T PiPtS 1 ^ PfifE 57.34 kJ mof' <Tf - 3 3,7 K Cal mol W c r it > 30s?3 ^NTt 

1 h h s oh y^ : ^ 1 

<h C^HRT ^^TTWITR^ ^T?J afft ^T ^ ;r l^ il ^ITHTn ^Tn*iT[ Wf TO 1 

^ f^ ftfferR c^ii itf^ns few 1 4 ^ ^f3FTO WPJ rottwf 

H + ^rr?R STTOR ffer ^JWT WT TO 1 
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•to 5TO5 : ftfl® TO 

%Ft5WT : 

S. 'adawP«i’»t ii'salcn ®f%f STOT ^ 5T?C5TCTO TOR (H*> >39 sift p TORT TOT $(.3& ! ft® ^ i Sl^ l -d 
irwm apsnftj w, ^nr gwf ^ ^ftistCBR tor (H + > itiSc^iftimr fro <h,o + ) ftRw 
«t<?w w i 

'siia^Piaii.Jia ij«<jh i sf%r sror >)“^f«ii*i 55*12 >«*<% pjrot <M»ftg| 55 »n i Tots, 

^5*tftftw 4 ww to-’stto *nfw 5 tt5tttow <^3 i 

■S. 4 5TOR ^liil 0$m *l?U]lf4M (0H“) f?ftt C5t*t2WW TOW TOT ?rare i ft® 

Sf^‘ p fw 5ra< vsr^t^?, TOCTlfTOT (NHj), '3(il"i<pi^ei AJlfilH (R-NHi), fTOI^r ^Ilfil*) 5f TOftfsR 
(QH 5 -NH 2 ) C5fCT5 TO^R 4 ifTOICTO TOTOT 5TT5TT 5RT 515 R I 

8, ■’fjl-'fla 'ataxia (.«p1i*tI (,*Tk55 4f5pE 5f 'q»t^t<p 5*f 4 iJTOItTO 51$.1C5J TO^HT TOT 5T5 «5 i 

* 

NH,(g) + HCI(g) -> NHjCl 

tow 4fts 555 

S. FeSOj, ZnS0 4 , CuS0 4> AlCli $1^5 555 CTO TO5^lt 45? Na 2 CO ? 45 ®r^l5 g55 CTO? 5T 'TOT*f3t 
55 45 5TI5JT 2RTFT 4 5TTO 5T«f 5C5C? I 

wi# 4 1m <H 3 P0 4 ) 45 JlWIWlfitJIIV TO5 NaH ; P0 4 45 flrfhr S5Ft5 SJfft nfft ^GTO, \S [ ?CHfe l ) 5 555 
Na 2 HP0 4 45 ©^5 35155 appfe 55 >lSla I TOI5ftrPT 5TOTW5 TOW 415 C4IWI41C5? 5J15IT TOT 515 5T i 
5. 4 TOTO TOW 4fTO 2 TOWSWT TOT^ TOW «W5 ST%T 5TTO55 2TC515R 55 | St#5 TOT5 

4fro 2 TOFCTO 55 5TT5JT TOT TO 5fI Wf? HCUg) 45# 4lTO- 4 wfi> TOH3ft51C55 5TOR 
5Sr^*rrft 5TT5JT TOT TO 5T i 

Ir. at^lii S5 e l ftjf TOT C5>lt«4 al<H«P gft^S C5ftTO 4lTO 5T W155* 4 «C$5 TOW 5JT5JT TOT TO 5T ( 

C5TO, W NH 3 3T5WffffvE NHjCt 4fTOS5 5?s[5i*r TO5«f 5TO I 4 «t^5 TOtOT 4W 53WT5S5TTO 
5T I ft’ffftSTW TO®T NH 3 STO55 gftf's CTOPfl^S (NaNH : ) VI5<t (iWH 5^ Sfip^ 5FC3 | 4 «T^5 
TOW4WS TOWTOTTO^ i 



'gg ^ (Bronsted-Lowy Theory & Conjugate Acid-Base 



» [ a^t^va-g ilS ^l® ^ 5 ^ (Bronsted-Lowry Theory) _ 

aro^lfSSft (1923) C£n5% TB^ TOW *rf5fte I ^ 1 5^5^5 TO5TW5 ^|5M^^ 1 <1 

4 Cfiff5% TO515 I 4ft^-^15W< ftft^ TOTO5ITO 5WT 4-)C5?6-pf l 5l t5 TOTOt Wlft 

4lTO-^T5^ TOTTT5jr 5TNTT 5TO | 4 5TOI5 'oi^tw 4fro CSffBsr (H*| 5T5T I ^sft CTO5 TOT TOTsJw 
02ff&5 TO TOW TOI5 TOTt 4fTO I ^SfTOftw ^fTO 4TO 45# C5t5 5T TOR 5T 4fTO55 TOW 
CaiB5W TO5 5TOs TO5 I 4%E CSfl?5 TOT 45i TO555 CSfTO affftf I 45T TOTO fTOCTO C5M TO5T 
5TOI5 1 5TO5J^ TOJRftftt T|TO 5W TO5 I 
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SI 


^im (H 2 so 4 ) « ^r?W)itsH -merit (hso/) wwot ^ carfe^ 
wr ^flid 3 rwc^ra ^frac'f is^r at'sTt^ i 


H 2 S0 4 + HjO 

«JPf» TOIT 

hso 4 " + h 2 o 

TOT 

CH ? -COO H + H 2 0 

’TOT 

HCOOH + H.O 

to? 


H 3 0 + 

H 3 0 + 

CH 3 -COO" 

H-COO“ 


HSO/ 

TffT 

so/ - 

h 3 o + 

*pfT 

H^O* 


^ f^mfC^T? £1%!^ f>M £tc«jW* C£jf&5f (H + ) ^Tt-T csn5*f (H + ) CT H 2 0 af^F ?C«TC% l 

H2SO4, HSO4, h-cqgh. CH3-COOH sio^K^ 1 HiO ^c*rr ^^rrwTtw 1 


t? i 


nh 3 

+ HCl 

-—* NH/ + 

o 

TOT 


3TO5 


OH' 

+ HCl 

- i h 2 o + 

cr 

TOT 

*sfyrs 


OSRltFRRH 


nh 3 '3 oft rtH ^3 ^e toiTT csrf^ af^r t?h t i <c c t ^ 

TOT l TTR S'SSIW^ HCl ^fT I 


^ WTR ^pntiT SP'fsR C^K ^PSjF'G ^ *T^f]T Wt^w 'S WTIFf ^f%¥ *ftf TE?T <?TCT 1 

: 

^ «rf«*4wflNiieiw s nh« + , ph/, c 6 h 5 -nh/, [Fe(H 2 oy 3 + $wrf*n 
^ ^ ' S[T ™ : hso 4 -, hco/, h 2 po 4 -, hpo, 2 / HC 2 0 4 - ^5#f 1 OT5R, 

NH4 + (Jjfw) + HjO ^ H,0 T + NH,; HCO/ /sfR®) + H>0 ^ H,0 + + CO, 2 ' 

HCO," + NH, * NH/ + CO, 2 ' 

^ wtr ^r°v^ wfflsi totted j otr, 

sw^rfr s oh". co, 2 ', ch, - coo', hco/ i 

CO/' (writ) + H,0 ^ HCO/ + OH' 

CH, - COO (TRW1 + H,0 - CH, - COOH + OH'; HCO/ (TRW) + HCl ^ H ; CO, + Cl' 

spc*E-^f®fa itsrr a-iftj ^i?« a wifit* ^ ate? i 

t^R H,0 ^ CTO, 

H 2 0 + NH, ?t NH/ + OH’ ; H 2 0 + HCl - H,0 + +CP 

<“^ rE ) (cane=r TB5PT) (trw) (csfi^a^r) 

HCO/ iiW CTO, 


HCO/ + NH, * NH/ + CO, 2 - : 

(*r%) (taifewr) 


HCO,' + HCl ^ H 2 CO, + cr 
(TOT) (ertNaW) 
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<vr 


: iwra ^ 


<m m <rr sfas a $*ra< ^nr®r wm 1 * i = h,o. hco^, hso 4 ", hs _ . 

HPO/', HiP 0 4 ‘, H;POr. HC.O/ 5 sjifh ilfSpE a ’^FTW 3 «wki amfa ^ l 

(; H : 0 + NH ? ^ NH/ + OH' (carfB^r nff) 
i. h 2 o ^ 1 * (&g& t ] ^,^ 5 , *pif. H:0 + hci ^ ci" + h,o + (csffB«r atm) 

ftffcvs *nf : HCOf + NH, ^ NH/ + CO, 2 * ' (CSflS* *fR) 

HCOj ’■ll-flCi-** WM 1 S(tf: [ [COi' + HCI =: Cl' + H.C 0 3 (CatfB^am) 

I ^ = HSO/ + NH 3 ^ N H/ + SO '' : " *1*0 

HSO.I ■'SuRTCT^ «5 : ; HSO/ + HCI ^ C1‘ + H 2 S0 4 ((SJI^am) 

-<»«™ ■ HS‘ + NH,^NH/ + S 2 '(£8ri5sr*TH) 

h.s 3rm^ ms s ^. HS - + HC1 - cp + h,s (carf^am) 

____ JiSf^g tpf : H ; PO/ + NH, ?± NH/ + HPO/" (C«f&^ WPT) 

<t. h 2 po 4 ^tiiwn ms: ,. HjPOll - + HC1 - ci + h,po 4 (csftB^r am) 






8 . 


a. HPO, 2 ^rai?ra ms = 


sf^TE </ : HPO/ + NHj ^ NH/ + PO/“ (Cafl^T WPI) 

hci ot cr + 11 .po/ (can?* arm) 


HPO/~ + 


j W * n r xjq 

] sfJTS ; H ; PO/ + NH, ^ NH/ + HPO/ (CaffBsr WFT) 
<\. h z po, o m : ^ . H: p 0i 2- + HC1 ci + h ; po 3 (raffia am) 

.._ I sfe *raf : HC;0 4 ' + NH, OT NH/ + QO/- (CSI^ FFT) 

V. HC 3 0 4 ^T!T(3? CTO ; ^ . HC: o 4 " + MCI ^ CT + H : C 2 0 4 (C«ffB=T am) 


I-ft* tjpt srfprtra s^te ®#n saTaft® 5J5 H 4 'srasr §^*13 ^131 ji(.s5a «ii$t« 

InOv' ^ ai^aiiw s^ra sI»kjhi h + 'arm m smst 1 t+iwi ctK h* w m sf& 
■anctPijim a a^i^s ^Trafti to¥ T ; 5?t stwit w i ratc*nr ir 'am toi sots ms «afl> 
nrEfe- m^ i r. s jj ^nwi w' mr^rspr -mic<n ^nuTOTifi 1 
! 'a r w t a^ i pr ^5fl? sfe f^[ sf^resgtr saiat^rapr Laftg^Br 1 

a*mte-5l1$ra« W$ft iflVM'd'al : 

s. s sums? 3 T 3 ii?^ cirsH- co : . so 2 , no : sw? sf 5 rf®?i *nf stntt ^31 mr jtt i 

ia^t®rw fsfef) sjpss 'sr^rt'E! cw >j a: o, CaO, BaO sim ^jwr mr to ^ 1 

i,. is »ii«.iwj bFs. BCij, ah is, FeCii £f«% i^lwr ^ ?nm mi jtt i 
«. 4 iisfw-^Tc<i?r Rfit.ii: (srfsiTur « <istw^ snmt #*nw i R 5 ® ww 'sipw 
laf^ps—Rtifiir '7i , m carfspi^ , im i i-ai^T*f n^u irt 1 s Rfirar ^ 
rf^lCTi srm SPST mr ^ i : <i) BF, + NH, = NH,BF.,; <ii> Ag* + 2NH, = | AglNHj)./; 


uii)SiF4 + 2F =JSiFJ’ 


uv)PCl 3 + 2Cl" = fPCU] 


2- 







’ 

i. C£ff5^ ^tF-£fFR ^ Srt^?TT?r W 1 

sr«?rwr kh ;i h- 2 o, ph, ^nft ml 

tflM Umft* ^TNH ^ I 

Oi I *pF£ ^rl'sl wm- (hT j a#o| ^TT \ 

4 ^ ^1 _ _ __ ] 
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8. TOT#fTrPf s WTOi? to gppp kwM ”ff% sferw sivffotf ^[p* TO^- 

Sstiw 5fTit'S i 

<t, 3^t7&T5 TretlPTT3RPHP (7P?Tt 'flfjf -OfRS S 'TO S5?f fetM? 'PrlMP TO I 

>1 j, NaH'POj "flit Sf^lTij'ft'-R 2T®fe qWS Na 2 HP0 4 >3? «r*^l*l Ja^cHI Sppfe C? 5 **? 

<t. NHj S CO/‘ ^tPU* TO?? Cas=T? 


^ *£|f 5 re-*H*+ (Conjugate Anid-Basal _ ■ 

(UfSits tspj carter (h + ) ^TW to nf%®T« i 4 sTjHTCR ^tto csciStt sr«t to *rfTOs ??r i 

sbhuh csrrW (h + i sifter tstfi?, to?* Spe tof to i jq^ts carrier (H + < to to c? wto? ©**13 to 
( 7T ^jHBHft>C<P Si TSPppfr TO?? ^ ^tf ! ?f*T HA Elites 5TT TO TO TO?? A I ?Slf 


lafspF HA A?? TO?? a 4??1t> nfcfTOPIW (jsn^ ^SCST I 


^^ 


/a rfe^TK\ 


HA — H + + A" 

HCI H + + C1“ 


^fW 


CH,COOH - H* + CH,-COO' 




irtlPT hci m •W'j«jf! to?? tot cr i to ho s a tor sr^prlt ife-TO?? ^ to i tot? ch - cooh 
* a<rT5i^# to??*fit CH -coa i to th.-cooh s op-coo ^ aftis-TO?? i*r w to t 

t?*ffte»i« ctim to?? (B) ssrr3?sm -Pro c? <Hi5uw (bh~) tpram taii?»i *jW +m to?? ©to 

TO« W l «!TO ©TO OtlJltl-tfij iBH*) 4r>IM,CT TO *fTCsf I *lf CTO 1 ! TO?? cfiTfS^ S1TO TO CT 

?sj#rr©TO^ CTt toPph^ or to:** si^li <#re i tok to?? b <ircr i ^ft ^f?T5 ^it to> tr bh* i 

<$ SflMURI ^C® CSTSRITfrw? CTO"? BH" S TO?? B 'SRsftf TO[?# J]fe TO® t^T^TO i 

©TO?«f : NH 3 + H + — NH/ 

(TO??) (ajgqft 

H 2 0 +H + — H, 0 + 

(to^) (T5f^t tiilSra) 


^a«n?R NHj ^<t sr^fl tot nh .* > nh 3 « nh 4 * *ai^pft ^ tot i is^arw 

H]0 4<? Jjfes tot H 3 0 + I Iff? HiO s H 3 0 + TSi^rfr fTf?! WTO l 

>H TOTlRtt? CapST^ TOTOTT TOi W- 

«fspft - H + ; TOPP + H" '-S'i-i# aOl^nS 


CEff&rtam 


B + H + ^ Btr" 

Tsr^ft ii^n& 



CSfl^r TiT'T 


aiM> >af5fw can^ ttr to wtto n%r« ^ \ toh «f%f5 to?? cars^ sr«t to Tst^ra .a?^ >af3tiT5 

, tl? B Pa i ia<Tf SfTOTO? T5T^?ft il^I??i f5Rt I __ 


f- 

HCI(aq) + NHj(g) 


-^pfr .afe-'^p^ 


NH 4 + (aq) 


CHaq) 







i 

.^frr^-^i^v 


^ —— 


- ^Ta^pfT -— 


■ : u^<i'-*. aPi'*-‘*pra*p 


r 

HCl(aq) + H,Od) ^ 


-V 

+ CHaq) 


a 
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bo 




^*r : ^fe ?m] g ^ w t&i^r ^tjt^ 2m$T3 T sm c^i m i ^r 

can ^ m 9^ wt? ^ w^n ^ ^<fr ^rr i fe t i ^ i re ^ csnfcr 

sRtm w w ^r>f^<f ^\<iw<3 r& jt5m ^ ^simr £R^ c^r ^1 f €tg 

^ nw *** 1 *** ** igtojr »n+‘ST^ *n ^ « fon <q4 ) *Br<tg ^r i 

^f[ 4fe ot^ r ^#r %^T i 


i hci ^?r ^pft cr ^ i ^^mi<r ch,-cooh 

i]^ ^w j CHi-COOH ^FJ^#t ^T?F£ CH 3 -COO v?t^ ^[ <j<r, [ 

HCI f- H + Cl , CH*-COOH ^ CH3-COO + H + , H - COOH *± HCOO" + H* 

(%4fe) {^i*fe) (%^tiRf) (^fe) (% W) 

^j^f6 ilf% >3 ^tC*T~? ^g *rf>H ■'SJ^^'l i)fe | fiT^ (^ITM ^Tt- 




n*taa! 




£f^% 

'^pft <atw 

afff 

HCI 

■o'iij 

Cl 



OH 

ft? 

h 2 o 

75 

HNO 3 

■% 

z 

0 

^ 1 

75 


to^ 2 " 

% 

HCOC 

75 

h 2 so 4 

% 

HSO,, 

7* 


HCOf 

ft? 

H,CO, 

75 

'1 HSO, 

«t? 

A 

"+ 

O 

75 


CHj-COO" 

ft? 

CHi-COOH 

75 

h 3 co 5 


hco 3 

ft? 


O 

£- 

h-j 

75 

HSOC 

ft? 

HCOf 


fn 

O 

O 

' ^ itI 


HSO 4 ' 

75 

h>so 4 


C’Hj-COOH 

^5 

chj-coo’ 

% 


wi 3 

75 

nh 4 + 

ft? 

H-COOH 

Ytf 

H-COO 

% 


CI0 4 " 

75 

hcio 4 


H ,0 

L --'I 

73 

OH" 

ft? 


HjO 

75 

H,0 + 

^ta 

^ ?T*fEa : safSpH <P®«P - uq!H-f (H T )if^ra ^Tt ‘ 4 >!< 1 C ^5 SORR 5 TF ^T (Wa-i^f at ‘»i<K«M 

^ Yt* firfe^lfr IRflSRST aT a^Ta ®*Jg frgg ^ CH,-COOH 

^ 5 *T «ft« NHj s« -tfWI# 4^5 ,1 -mw afe H,S 0 4 4? CH,-COOH W 

fit-HW 1 

H : 50 4 + CH 3 -tOOH ^ HSO,, +CH 3 -COOHC 

('fife) tww$) f^j*‘ ttw) (^ft ujfe) 

V ®!^'P ? T 

- t%-n# JI^I H,SO, CWfeWlfw ^iK.fewW«- (i) H.SO„ (ii) H,P0 4 . (iii)HC;0 4 . (ivtH,0. 

^ H — COOH f^r*< W 1, 


(i)H,0. (iijNH,, (iii)CHi-NH>. (iv) HCIO, 1 

^ ! H 2 0 crtlWIfe^^ (j) NH^ (ii) CHi 

NH : , (t 

ii) H;S, (iv) NaOH 

^ ^ rw<i ^?r® >j 5 ^?r t ^ia v£ifyc*< ’roa? a^fe« ^ ^r i f; ^fSn^s^r % 

■^ a K fj wimi ^<i^i ittfm f & 

m NaOH >aa »a^r® « nh. s oh afe wffo -siwr caf% ■aff?:? 

J " 1 HCI 45 Tiisgff w s CM, - C()()H >5? waa 5-:«> raf*; 


_ 
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rPTrTRT 

^%i^ w i 






▲ hcio 4 

CIO.," 


, 

h,so 4 

1 hso 4 ‘ 



HI 

r 



HBr 

Br 



HCI 

Ci 



HNO, 

NOj 



H,0 + 

HiO 



hso 4 " 

so/ - 



H 2 S 03 

hso-t 



H3P04 

h 2 po 4 



HNO, 

NO 



HF 

F 



CM,-COOH 

cH,coo" 



H.CO 3 

HCD 3 “ 



H,S 

HS 



NH/ 

nh 3 



HCN 

CN" 



HCO, 

CO/' 



HS- 

s 2 - 



h 2 o 

OH 


NH, 

NH 


1 OPT 

& 


*i\i 5 f^ 




VC^ : H O' ^ 

’iifSrs i h 3 o + ^ 

f^r fe^ H : 0 JG^fTB i HjQ 

m Sro nHj « oh 4 ^? ^ or 4 
dfa® | \lWA\ *HT <^TT SIT 
i 

H 2 0 m "5*f!TiH ^R'SIrn? t $T? i 

HiO OXtt OH' *fW a^sl 

d»KHCU ^mT I oh ^ NHv « 

0 : ^ *rfe*r# i 


is 


^ : 'm&f* ^ffiCSiT 

itt? qfri SiC^T^ 

HClOj > H 2 S0 4 > HI > HBr > HCI > 
HN0 3 > H 3 0 + > HSO*' > h^po, > 
HN0 2 > CH, - COOH > H'CO*> H S > 
NHC > HCN > H : 0 > NH: 

■'©tgWfl $C® 5c6,fl**l T— 

C]0 4 - < HS0 4 “ < 1 < Br < Cl < NO; 

< HjO < S0 4 2 ‘ < HiPQC < NOC < CH* 
- COO' < HCQC < HT < NH < CN" < 
OH' < NHC \ 



-55 

o 


I 

? 

F* 

/> 

f£ 

5f 

T 

V- 

& 

fl-P 


O. 

8 . 

<h 

*L 

b\ 


¥fW???- lAtr : 

X r *i£ ^T?R^ ; 

(i) H 2 0(/) + NHj(g) - NH/(aq) + QH“(aq), 

(ii) HSO^aqj * H 2 0(/) - H;0 + (aq) + SOc'i aq ) 

(iii) CH, - COOH(aq t + H>0( A ^ i I ;0*( aq) + CH* - COO (aq) 

Civ) HjSOWaq) + CH, - COOH<aq ) ^ CH, - COOHC(aq) + HS0 4 “(aq) 

(v ) H : 0(aq) + NHfUq} ^ NHtfg) + OH“(aq). i vi) H 2 P0 4 7aq) + H : OfA ^ H,0>q) + HPOf 
(viil HCIO^aq) + R - COGH(aq) ^ Q0 2 (aq) + HCOOH : + Uq), 

(viii) H 2 S(g) + MSG*!) ^ HSfaq j 4 - tLCTlaq) 

<ix) CH, - NH Z + H>0(l) ^ CH; - NH 3 + + OH 

iuftiOT vtr ’wrora jtwvf cwr: hno s , hno 2 , h 2 so 4 , hso 4 , h ; co,. hco, . 

HjPOj", H,P0 4 . H,0. NHj*. HjO*. CHj - COOH;’, C,H 2 0 4 , CH, - COOH l 

EfftfS W1BW W 4fccs* sitww OT«t: HjO. NH,. NH, . OH', HSOj , HCO, , PH,. 


Ijq). 


CH, - COO . SO, 2 ", HP0 4 - t CO/ . NHjOH, NaOH. 

Na‘, NH 2 , H : 0', K 4 ^ €&? 

CIO . CIO;'. CIO,', CIO,' 43 nwr CTO15 >MCb ' CT *ife*n# 

S0 4 ! , CO, ’. HPO,--, HCO, S3 iiw (3HH1& Swiff? 

PO.,"-. H;PO, , HjPO.r, HPO, : S3 5IWI (?pN5 

NH,, 4 , Na + . CH, - COO S NO," i S?l ®r<^)s ii-ivl fl?]«o «nt«i S^W? sRs% 57 ^ £?; c-is-r? 


2 - 
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: feftrr 




^ (Lewis Theory Related to Acids and Bases) 



CT T Sif&H fefo *PC?T fwi^t fe 1923 ISpStC*? *3^5 « , *F!W 

-^5T i difira ^r?R! *a >1^414 ta^rr- ^®rr ^4# otK , st?f *n 

^3HJ ^T : $t ^CpRS^T <2^ *TTC?T I ^TT<J ^TT dfH ^1 ^TTR *JT 

wtt Sc-hSh TfH *rrc*r i 

< 3 * 1 ^ sp*pt wiw ^rr? gpk 

§0*1frT^ WTO ^FIW i t*T^ 

fr wy t 2> : OT C^#?T *!<ra1*pr -3T» TO, CTSO^T f§CTM ^fW ^ I BF 1t BCI 3t 

aici> gt*r 4ft® i 


H 

nh 3 +bci 3 nr, h— -n© + b?—— a 

H_ ^CI 

^pig^p) •iS'PiMs) 


H 


^T, H- 


■N 


H 


a 

Be-—Cl 

T3 


^t^r=f ^ : ijufr f%j ctK 'arcs thw^ c<fp ^rtsiT'JCo d *nf*r srrw ?r®t w84s jpspi#® 
*nc?t i $ c^fSFrr *[t j r i pci 3 , Snci : , Fed,, so 3 , siFj ^ilft *$■*! i 


SiF 4 

+ 2F ^ ism 2 - 

{sflK >aPF5) 

f^TFBW) 


^l^cf . o : <pn?m CW H + . Ag 4 , Cu 24 , Fe 24 . Fe 34 , Zn 24 ^5!# ^T >aft¥ 


H 

H -,0 + H + ■==*=■ 

(^tt (^r ^f^ns) h ' 


H \ 

O: + H 4 — ^6 

H 


H 


2NH 3 + Ag 4 — [Ag(NH 3 ) 2 ] + 

(^f^TW) (^Td^TB) 

•£?> 4 T iJ^Tf^ fs* 3 T?F ?M 4 tjjT| rT^TvS' 4 «iiM ^f, ‘*RPH^, 'pW 4 T e’tRwW ■‘fini* t 
(^FT NHi. H-,0. CH, - 6 - H :Ar:, OtT, CNT, NH 2 ", :x~ I 

^TWWsIW ^T??! £f*w '3T5 4T 'SIBR la^sfS i^^f5F csfTS C^P?rr Sifi -iKd- FW ' I f%^r wi 

<t>W 'S|c, 1 14 ^’l44 1 4W I 

(Wt.smM: NH 3 , PH 3i H 2 5. R-OH, R-NH 2 , CO, :Xr:, NHi-CHj-CH;-NHj I 

g g Hffiw : OH’. :cr, :Br', :‘r, CN‘. SH’ ^51# I 

■■ *. »♦ »■' ■■ 

^(§?T m^TT : W»fc4 W*]rf dJlPl^ ! f%f ftfejT ^5rtC5 

cwr wr ^r ^ nr, 4^n ^ nra^u ^rwr ^u$ fir^ie^pitw 

ftfzF<rni &$4:& wf m \ 


x 
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“t 


("1 ?^ TO® (^tt lS^E) 

(ii) 2Wh Ag + % [Ag(NH 3 ) 2 ] 4 ' (iii) 6CN" + _ Fe’^ ® [Fe(CN) ft J 4 ‘ 

TO® (^T i£|fo5) to® t9 ^ w ) 

tfgrffrg cTOTf ftOKI t W t CefTSTO FR R sm R? Rlt I R1TO CTOT ^TRT 'WtR 

I 

ft cm (TfK 's ^rnF^Fftir C^FWFIT ^r j\f^s ^<r° c^PtTOFTT 

(i) AlClj, (ii) NHj (iii) BF S , (iv) F, (v) Co 5 ", (vi) Fe 3 " (vii) CN“. (viii) CO, (ix) Ar, (x) CHj - OH 

sj^jf ^ qyflBT C*T C3TOT R*t, *RTO'3[ 3TRR R TO: (STOT 9 f l ® (TO® CTO tPRfi’T <3FPS •SR'f TO 

tot! i-ifSre - 1 to I w w otfh *n *jt to csro (■aft® tro®* c®n? fh to 

^T?R> i 

(i) Aicij tot cror: ai ctiwtw nln «tm?r aici 3 <r)to At *rcroT5 Sw®** cws am«r 

to 1 4 tow aig 3 4®i) «s^ 1 

(ii) NHj ®p( cRtar * N-n-nn^r ots?t®t f^pw ?t.*i®« cw? ®nror n *raw3 swt®') csrre 

■srl=T TOT I 4 TOOT NHj J3®& TO^F 1 

(iii) BFj 'S'3? CWUH : B ¥ BRT^?I WI'W'ol ^ *#t SOTO B *RWT^ SOT®*I CSrT® *m TO 1 >3 Wt BF, 

<£l®i> i£ir>tMs l 

(iv) F” ’SCtHFHJ C**^M : F 'HIW.'R Alsu's raw ftpR sic®!®'* (,®l'!s ^tBFRT F RRR 5/,®?®^ CBtFE 

liHWIifl TOW F TO*F I 

(v) Co 3 " van^H< CTOf : Co 5 " TOTOi OTW'*! Nl1% STfTO Co 3 * AM®* CSil*.-35 c f TOT | iii 

tow Co 3 " tor jraf& tflfe 1 

(vi) Fe 3 " TOPff CTOi: Fe 3 * TOFR OTlfitt^r M <tpPRT Fe'* TOR Sot®-* tfTO ^1 1 ^ ^RIET Fe” 

^TTR i£lf>1\S3 | 

(vii) CN” SltBOTI WC5 i CN' l AIHJt43 Wl6iJ®t f^TSR* t.'Srlv^ CN“ 3f.=i®*( f.e)[^ 

4H 4M I <S CN" 1 

(viii) CO W)S5 : CO ^W®') CBft^ ?^rR sfPPR CO ^ ^t«i®i C^S FR I >3 

^PRW CO ^TW I 

(ix) Ar CVR3T i Ar ’Rsrf^ umfg ^tphjf 05RS ^5^R sfmn Ar ’RraT’J ?!.<n®i *iH 

•55 W I iS <p|nff Ar c )5 > i 1 

(x) CH, - OH 1 3^pr csreu : CH 3 - OH 3[ep5 ^ CSfTS ««>iH S RPRI ’i^ 5 w®"*i 

1 »a ^mwcHj-OH^T^ra^i 

4%®?T « TRIW? : OT 'SfBf ^t 'SIBH H + 'SIISH »fH ^ET Pif5 ^51 ^3^5 

TO 1 OT ^ ?T ’STtFR H" WTR SR*f TO CTfi> 5^^ TO I 'S^is^'fW't : 

(i) CH 3 - NH 2 '3% C^R3r s CH j - NHj + H" ^ CH 5 - NH," 

^wtT'v CH ; - NH, H" '3TW Sf^T TO TOf CH, - NH," sf^rm TO=F l 


H 


<i) 


H- 


H 


n 

N© + B 


H 


^T, H' 


-N 


F 

I 

B 


H' 


2 


Unfiled Notes Page 92 
























































































































































b-8 fPfRM : f^'sU) *iar 

(ii) HNj ^f*pr : HN 3 ^ N.r + H’ 

HNi a^ h 4 w’t iqp ^ afl> n," af*re i 

(iii) H 2 COj ^ C*W : H 2 CO, ^ HCO/ + H 4 

H^CO; H 4 ’STO* *TK >afl» HCO/ 'affllCT* (W3) af*re I 

(iv) CH t O” 'Sftrrpra C¥OT : CH 3 0 + H 4 ^ CH„OH 

:je^ CHiO ^TT5T=Tf& a^fi> H 4 ’SIW Sfcef ^*T ^ afi> CHj - OH afe5? ‘ 5 N<FP i 

(v) HSO/ ^TfflPRT CW3! : HSOr + H 4 ?± H 2 S0 4 1 

hso 4 ^hhSE a^sf^ h ' src*f <te*t afi» h 2 so 4 afresh ^prft 1 

^nnr hso/ ^ S0 j 2 ' + h + 

hso, ^sra^# a^fi> h‘ ^rt?w »vh affr so/ **«<>■%) afire I 

(Vi \ HCO/ aiHIH* CTOJ i HCO/ + H 4 ?± H 2 CO, 

hco , ’ a i wfB a^f& h* sf^r w afi> h 2 co, afare<i «^fl i 

: 5rT^ HCO,' ^ CO., : ' + H + i 

hco, a^fl> h + 'sttr ^ afi> co, 2 ' TBIW9 afire i 

(vii) C 6 H ? - NH/ ^ C„Hj - NH : + H + 

^wel c„h, - nh/ a^ft h + *th ^cr aft q,H s - nh, ^rat^r ar^t af*re i 

(viii) S 2 0/' *m&a : S 2 0/' + H 4 ^ HS,O s 

a^m?r s,o/‘ auR ft a^ft h 4 with srs'f ^ aft hs 2 o/ afare?r ’*RW i 

fix) [Fe(H : 0) 5 <OH)l 2 ' ‘al’JH* C*KS t Fe(H,0) 3 (0H) 24 + H 4 ^ |Fe(H 2 0) 6 ] 34 

■SV^m fFe(H : 0) 5 (0H)f 4 aiRF# a^fft H 4 2R*t <TC?T aft |Fe(H 2 0) 6 ] 3+ a%^3 ’ST^# W<J> I 

[Ai(H 2 0) s {0H)3 2+ ^tTfrCT?r c*m : [A1(H 2 0) S (0H)) 2+ + h 4 ^ iai(H 2 0) 6 ] 54 

a^^ff |Ai(H:0) 5 (0Hi ] 24 ^mnft a?ft h + ! 3 rni*are i t^ aft [akh.ow 14 aftre?a^fl i 



--- 



™ ^sf<j -6 $ 


(i) NH/ 

(vi) [Al(H 2 0) 6 ] 3+ 

(xi) C 6 H 4 (OH)COO' 

(xvi) [(C 3 H 4 )C 2 04 ] 2 ‘ 

(ii) HC^0 4 " 

(vii) H-P0 4 

(xii) [C 6 H 4 (CH0)0]' 

(xvii) [Cr(H 2 0) 4 ] 3+ 

(iii) HS“ 

(viii) NOU 

Ouii) [(W - COOH)CO z ] 


(iv) C 6 H 5 N 

(ix) C10 4 

(xiv) [Cr(H 2 0)jCl] 2+ 


(v) cr 

(x) NH/ 

(xv) [Fe(H 2 0)t,]- ,+ 



wfr ftcp? cw *3?^ afire « ^ i 


(i) 

Cu " 4 (aq) + 4NH 3 (aq) 

[Qi{NH 3 ) 4 I 2+ (aq) 

(vi) Ztt (aq) + 4CN (aq) .— 

-* [Zn(CN) 4 ] 2_ 

(ii) 

Cr( s) + 6 CO (g) t— 

Ct(CO ) 6 (s) 

(vii) Fe 24 (aq) + 6 CN'(aq) — 

[Fe(CN)(J 4 “ 

(iii) 

Fe (s) + 5CO(g) , 

Fe(CO ) 5 (s) 

(viii) Co (aq) + 6 NH 3 (aq) ^ 

-* [Co(NH 4 y 3+ 

(iv) 

H + (aq) + NH/aq)- 

- NH , 4 (aq) 

(i\) Al 3 + (aq) + 6 F (aq),- 

i IAIF 6 ] 5_ 

(V) 

Cu 4 (aq) 4 2pN~(aq) = 

-iCu(CN);]' 

(x) Hg 4 ’(aq) + 4Cl (aq) .-- 

— [HgCLtl 2- 
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b*<7 


4 TSS ^ITt «Jl 5 fe 4*5 PPR HC 1 , HNO„ H,S 0 4 WW £ 3 ™ ^9® ^ 

aft I ufirS 4?T 4ft® ( Wl ®fWlfes 4ft® 'S^WTWt®? W ^ ^ ^ 1 

i 4 ®ra? Trrawr 4ft® n iw*w ®ti?r 'sic*tfwv ^3 ®t , n«pff *mr *rr i *wt 4®? ^ 

Lafe ^ ftg ^ wiwr ®iw ^ 5 ; 55 ®*ft <5 4ftE®3 fls*w*w fesi TO«ni* 1 
^ ^ 4ftc®a W ftfsRT 3Rm 5 ^rat^^5tftfe5 crot ^ i 


5.. 

8* 


ri - *,00 : 

i. CF Jl.iO + , PF^ c^h 5 - OH ^ c^N5 W ! 

CHi - NH 1t H^O + , AlCb> BF; ^ ^JT OTR© ^5* *FR "TWH W I 
PCli 'S ^*T ^Rf 5«g3iE*l? f3F5T ^>C/fl W*1? 

NHl ^wt NFa^^^tW^rC^T? 



fsfrf aflfor q q?r^r (Sources of Fresh Water & its importances) 



» ^<0 | fsjfet ^Ttffe I&ft{Sources of Fresh Water) 


m 75 ^ <w*f? 1 cn© » f^*na gf^^ggg 

^?Rr $wr*?t 1 csn? *nftn ’iroff 97 ®mt *sp3s °nft 1 «*nfes ^ «w *** ^ 

^rrc^, J! Trf^ ^rr 1 ^rm?n err *rtf^ “>^t=t «jiT% *' 5 _ 85 ’ IC,6ri 

srm'sfes 1 4fi$t w fey *nft « wu ww<j ftffl nift 1 


ftEB^ws^^^ftJr’nft'rrssTTOi tot- , 

y f^tg <3 'gnhi ^Wft® <nft; ffi? «flft; o, ^ 1 ? 8 . iiyHd ‘* 11 w 1 

j feRts « vm ^ntfeiM *nft : ori& *nft*i 2 % 4%* few i fer ^nfe ^ 5 ^ 

75 % w$ ferere * ma ^ taBl^ g 'BMttn r <ffr «ltft 1 ^ ^nfe 0.86% 1 ^iot bw m 

CWS 3 C*# km-’ *fl^ «W ?rn «(!«HM i 7W 4 WH »i^l^(.*h 

«w 4 «t# *tw ^=PTn:»iR ^:*ot *nm ^nr i nft*c® ^fW *nfer B7 cw© 

km 3 l 'of.< >jc*f?I S'flIW ’S 'SRiW £|f3RlH ’STT*nW sffe ^ , -‘ s 4526(X) km "‘tTm ^T°^ii < t' -i^ 

^■«CET ffel ^tlTT ^ Timsr 411600 km 3 <#4 1 3fe3I W TOT ' atCT 1 4101,0 km ' ^ 


44* <ail«l (.4 W4I ^r i 

4 «nR : «nliR hot #?I niS* 9m fer nrfn. wf #5 iw ^ 

I STfSWf *n©$ 5C5TT “sn^ffes mf®® n^” i 
iffaFR >srt ^1®^ afni 1 flr 5 l« I , 

® ^ *m : ^1 *nftt w I ^fer *nf^ 

gRlI^® ^ra ^W 4PT I 4 *1# mRIW5 WT Swft I 7-nHr-vR *SWf ™7T ^tW 

5 #?T ’’fife®? CTpf <i^R S 1 TC 3 F i ^ 

8. ^4 4i« pg qifSr j * ( WlW fiHUH fiftt ^ 98% TCT I ^ *llft « ^ ^ 

i^fef ^tfes »r*fp* cw ’iw t®of^^s? c®^ w f- pf! ^* 

4r ^wr. aiwttg, c# ^®)llH ^ew r toi c^fe, ®^=r ®l ^ 1^ 

3^% ^ CTTPT K. Na, Ca, Mg ^ « ,s raFl) Wt ft* ’ITTfe ^ WS% » «TW i W* 
'Ni i w i fe r«*wi^sff® 5 H i <T%ntfe® WatpW w ar® 

*nf^- ^ir w w i ^hiipr «rSNr ”tift fer *nR» ww ^ i ^fi«piEet few w w64*iOTa 

"Rffe w ^ifw I ffewSR TflW a Vff5 feR ^ S5W *t#ff 
^5n??r«m ’jftfta ftrf®s cwt 4 <n1^t ’flfTr swk i a ’nfe® ^ ' ?) 1^ nir '^ 

i!Rt cai’T TjfS^f# ’ar^fN , '3 3Jra , 3ig i, iff® i ^ 4i *#r fam *nf^ *\ fer *tift i 
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Ms 


a^raa: *ra 


| fi&f *flfHa , s<i°y (Importance of Fresh Water) _Q 

totera tofto <pif.« fto toa ato3j>r i fafe cwm <aa ^t®T caf*r ara^ta ar ccphott 
atsr c*ra w ana ar i ®ta cwiaaf ton? ^a s?Ff ss^pnaa asaw ®nata l 

toa to*ra to*ia (to ft^T tora oa** itt^a nsar TOrr- 

}. at^ia ®rcw s atgra ant® ton to arasjii a*aT tot art® i iat® arajgaj Rapf fer ®a a nm: 331 
argra ata aRTstaja arrasa'lra ^ 1 

^Rolw : 'wI*ilWit C*T-r ^f%-£f*f!^T (Tf*r I ^toliSi a ('<?$'«' *nft to*IR n>ta cab^ l tl «t)<ti]® to' ajato 
tot <j rtfa vt® s.w 1 to 1 *itto 5aa toB 57T?r cntar asftt^tssa <?1 flails ai^M; ®r a^a arar a®a r 
tota at 1 Sliwii #aa top tor *toa aa 1 cantfrmi'&wi) a?r a’ana. wcaa ^ r s i to 

^jtos, <RT foist®, ^fl(.*i|^itjjrtc l! f. T®Pf«®Tta SteRR feux EFHT ®at®. a ami aCT , <Rt5a 
%fe 5 %r®r ?raia, w « II (.an fallen ftktoa sa*^ arafa^ra 1 

f*tt^ : tor toa -ita^ia -pnm <f£<i f*i?r <piaaHm aii°iiwa fata <t>iS«t 'sjgalla at®< 'lac^ isna 
4 TC® ar 1 <111511 (.ns Traito antfer « ^tfsrj ftv att® 1 ®ttaa ajaaa nR ^a 1 

8. alit to^ : ^ tow t^ tora araaia aTaiwspT® 1 RTartaa ajasa ati> at 1 anatisa tysra ^»ia ^rros 

aw ^f§ ?a at 1 

<t. *rprr ■Btw : wri aitaa c*m tor toa ®w$ ssrafato 1 to tot® a ramto do tona arana 

mtsa ®ay ®r sm ®ar aa® aa1 Itor toaare^aar® toaraHTtantaraaiRa tot®aiat®?arta 

at 1 ar? artaa ®ar a tof® tot® ijw a®f tor rjm are ata am 1 

*. ■ s w ( Tlf^ : aw-to, to-amr, 'H®. ^ 5 ® wtan sr®f® '^itaa to «reto *na ®ta ««r torn 1 «a to to 
to^w sirg^R 1 ^«toa toa toaft to*!Has3iawr'S?ra w to^Ps ^1 

*1, ^latoten)): to ton srnpra fe isRTsr anto to toraa c^rsr ^ •toa tow 1 to 

*nfe ar? fto *to ^irsr to rt i ussjTDrer ^rrt?a tor *n^r «ia >irto a'laa 1 

gRTwr wr§ art% £^3; toto rvorr sct^t 1 to toa atma to8 ^r 1 


>.ibr 







(Purity Standard of Surface Water and Hardness of Water) 


toa topsia ato® ist^a^t^rr ftoaa ara ftoa ^zs 1 aia atai ^ifatanu asrto^ ajsrr- aa®r, pH, 
tot® all®® tott®R (DO 1, arR araiato toR^*r arto ibod>, ararato aifacaa wto (COD) 
tot® a?!®® <S^ ^“aRK (TDS) toffa 1 srpRserRT R°tofto to i fl® ai i w i ba i aar 3 tc®rr- 


| ‘atfer jggt {Hardness of Water) _ Q 

to «mrrwa totaa toa 5 3 nara aa c r a^ta ar, aa? fato anato camra fto totaa arrgto 

siaRfstr a®nr arat® ftor ana 1 tor ^ arfto to tasitar aaata an toa> ^ < T R l wa\Ra atoa 
MU (p tor ataaT tor® « ^ftoa c^rprr ^aiRR aT a^^Sta tort® ftor ara ®ta tor aa ^a 1 a i iat® ca 2 *. 
Mg-\ Ai'r Fe : ' sfffe 'Rataa to-srtstatoto (Hco' 3 ) >aat ca J+ , Mg ;+ « ai ,+ ^a (so 4 J i « 
ctoto (a t ®rto ^raa sf?® «n®r?r to aa sa 1 ®ta toartstatot*# g%® aiasw to 

wt aa sa 1 ^sna Ca jT , Mg : ^ « ai ’* ®ia (^rai?® «-HiatiNi wila w gftf® am^t to irSt aa aa 1 

to to araartaa wr ^ ftor. atom aatot, asa %?r aiaiwa siga ataaa at5 \ ca tota cantar 
to RTartaa arw c^n taa?r a*ta at, fto arto toa aataa aa Iter Ika cjrt ®aaif aa, toa <$ 
*rto5 toa aa®r a®rr tot arta 1 


5 


Unfiled Notes Page 95 







































































































































































































bA 

>► fr.yrA | 'S4lI»1(L34 gHwQ (Purity Standard of Surface Water) D 

Ca 2 * <5 Mg 2 * 4|3 sm 44 54 i ■ 5 nf^* g4i®® Ca 3 ' *T44 C4W 34sf'^'3 CaCOj ^4 

«tftrar4 Hat <#t4 43®r sw*r 34T 55 i nrf^t® ca 2 * *rc* ®r «rt®i*T spirt *pw cwt Mg 2 *, Fe :i 2 T*f® ®t?4 
c«n?F *fi®? ^i<i i iw ’prc afiwr'f CaCOj ’fU’W 444T 441 55 i Rife® srf® 10,00000 *T4 ®ss 5 ® ®T4 

«caa CaCOj at ®i4 4f45TC4 Mg 3 *, Fe 2 * sfsfe »i54 ajasf^s air, if 4144T4 «as ^ 41144 45®ra 4w 1 

24 g Mg 24 , 40 g Ca 2 *. 56g Fe 2 * ®?ft® 45®T 44 4PT4 5PT 3paCP-WI§ 1 mol Na,CO, 43 fluiiw** i 
24g Mg 2 * s 56 g Fe 2 * = 40 g Ca 2 * = 100 g CaCOj 

31414 I mol Ca(HCOj) 2 , 1 mol CaS0 4 , 1 mol CuCl, stPswwiS. Ca 5 * 44' ‘"fftsTW 40 g. 

.•. 1 mol Ca(HCO,h = 1 mol CaS0 4 s l mol CaCI, s 100 g CaCOj 
4 < p?,*I£ 3, I mol MgClj = 1 mol MgSO.i = 1 mol MgtHCOjh = 1 00 g CaCOj, 

314(4$ ®4 100 

CaCOj 3® o4 =-—-= — = 50 

vilitW 50 g CaCOj » 1 -SJTs? ®«tT *lfiraw 34T 44®T S'Mh'Wllt =^44 = 0.5 mol CaCl, * 0.5 mol MgSOj = 

0.5 mol FeCI : = 0.333 mol FeCl., s 0.1667 mol A1 2 (S0 4 )j. 

CaCOj « Mgco- 5 W'S <nw? so 4 3 ® hcoc wfo® swfnr 34^14 hct i 4i1*a 43®t£$ 

ppm liffW 2t44*f 431 54 1 WHO 'flu (4$ fatrf'WI 4T%T wm J3?1^'S 4fP® ®rc 44 stt^iw 'Tfwrp 

500 ppm i ®C3 4 l fa c® Ca 2 * « Mg 2 ' 34 4f54T4 150 ppm 4CP? Rift «RT 54 i 

4lfa4 <hr»fii 41®t f444 l Estimation of Hardness »f water i : 

* 3% t prat fafo: fiwi?9f ’so® Pitfitta pihotj hci 4i H;So 4 33 swp 544 aw 44 

^ 1 £■» PtlS’PT 4W 571 i 4 ®w|1*p*l C4C® 3®lfl 44®1C® "‘ifiPIH 34T I 

CaCOj + 2HCI = CaCF + HiO + CO,, 1000 ml 1M HC1 sP'tfw 50 g CaCOj ^ I 

1 ml 0.1 M HCI = 0.005 g CaCO,. 1000 ml 0.1 M HCI s 5 g CaCO, 

(Wt) "Htft : 1WC2l^^ ' p P5[^ t I MH 4 C1 'S NHtOH(aq) a3Wl| ^llhr 

g^«f ?f?'SC3FP! gi^r T ®<1 (?[«£« ^srrif^r cSJl 1 =fiiPit'i»i (EDTAj WT ’ifllwr 

, n1s<T « ai^iin spw ^o«k<q>5 ¥?t 5TI i 

jjlt^> WW Na,S OTW ‘4W15 Wf 4W OTH# ®n®T (Wine red) C«l£^ ^TSTtf^ f^C® 

WW i 

*t*RT i 1 ml 0.01 M EDTA = 1 mg Ca 3 * W1M i 

J1W 4>Q, V, ml *T5^T Wftw <f>dr.i 0.01 M EDTA 5^=W V, ml 41H afCUTBH 1 TC$ I 

.-. -»ffw§F v )il4<i ■srtst = ■ ) ^ | 0 || o pp ni | ^ ^ g^%r Ca 2 * ^tlUCTir f*i(.*T‘l*p sjH i 

<> raf®: wRf *nftw ^fiJcn <i^i^wUw <p|4wc3 *rfimr i srarsF 

Na,CO, 4)^ srsiH 3^4 CTT4 WT I 4>4r 54 I ’lR=H 54413 ft41^*1 W£4® 

f 4 CW*t 3 4 T 4554 313 STRl 41033 4)f41? 54^44 4T5R3T 34T 54 I 4)fSrs 537 uiaua-lLia 3T4£4 Htljsfil 

C‘t£4 34^ Na,COj S4C44 4TRr«^ «4T 4t44T4 lEfPT 414 I 4 W4®4 3[' p rf44f«® Na,COj 54£44 W5®4 \ 
2T4W 4(4Sj® Na,COj S44 C413 41 5T14®4 414 $4%® 44C44 4TW # ^#414 Na ; COj <4f3F4T 

4S£4 ®1 4T'S4T 414 I Na,COj 414 4^4T4 C4I3 ^4^ CaCO , 'i)4 4144T4 ^4 34r 54 1 
CaS0 4 + Na,COj = CaCOj + Na 2 S0 4 

CaCO-, 4f4T CW <n 4£45 ^144 ‘$44^ 5!3T $ 5 !T ®C44 fllPsW 34444 3£4 444t 34T 54 1 
1 ml 0.05 M Na 2 COj = 0.005 g CaCOj 

fi 
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frbr 


<^1TR : ^ 



'WF kcT'G *tf ^ \ ^r^rfernr, ^n^nmr & wfi 

%*F tot sfj ^rf% £ct^%t S*fFF i *it% 3 *nf^ ^ <t^t 


W STlW^ff I 


*tife& jalligu <f-t;'=ii>njri3 ^ r i r 3 fcot ^fw 1 <jffcf i g 

WTT^fWT^ ffTf''o ^fW, ^sT* ;^PB9R^ l^rfwr ^ rra #tt i c^ c^ *rfe*F fR^j -=rrf=r 

w, ' 5 rfe j? F cs"sr^?r ^5^%r ^Ti*ffirsnsr e sm^feinr ^i^pt ^ c^f^ 
f^tfe^r im\ i 


s 


f%5f^ - l.«l : 

1. RR wta W-I 5ff S^TS W7<] 45 «0T *£3<r CaCOj ^%J9R I <-trfe TfspaR ^rasl -Sw? 
5 as : 45 ppm. 


{?pr «i|Pm i^lw 7.5 ■ IO ‘ : 95 <\V/U . C'aCOi #iW«IWPri '•fife* * 331 * 311311 ppm <S* 5 * ft# *5 ; S®t : 75 ppm. 

a. c*i*t«wi*fn*ira *|f®ww3i»r : &s **wi 120w®sraMgso, vfa* 1 *»&*%irsi?r■snaarw?«3*: 1 *1p pm . 

8 . «ITR ST^STJ *nfe asrat 2< JO ppm 1 7T £ ®nfo affe j*flJrc?T CT #U<t WsT JjlB» l 3) «f*fl«f Ca. Mg « Fe 4TCT *TC*f 
<ai [(.s «f 'T-i '5T'T CaCOi 4]<t '^TSTS^fT? 



i. 4!^ RC3 TpfsR aJTJ^ 1 srspifij *nf» fear #ara SPtH ? 


iL. Ca"*. Mg-*. Fr ’ 2 To% 5%s® »ft^T 'TrR *!? ^TT %s Na + , K + . CP. S0 4 : H^s <triwt vra ??, nt c^ss; 
«. *nfeB <wMft*ifi| 14nwp#rarcsRt s#fs' *rm<r attSRR <?r? 


» S.Mr.va | ,p fffi-a pH (pH of Water) _ _ _Q 

’rife e«r*T 5 ?rw finfer?? c^a1 OT'' < Tfi?iifsn 3 i«i ^*rr ?rr pH 'SR:*fT i fsra^r p h 
7 1 *nfa<r pH 7 ^ ^ t*rrfit ^fhr ^r?j 7 ^rr^m wf»f ^ ^#r ^ift?! 

*fi]R> 111P.W ^ppfni r <j!»r; ® 5 ?c c ra ' 5 *n? pH ^tr ern^ 1 1 who ^ *nflir w 

?5R3! ^r*n*t pH ^TK 6.5 - 8.5 ^3UT *"f% I 

*nPRI JflTR (H + ) ^IT pH sifs^CBtt ^TRT I pH ^raf& 4i^fS 3PT S WIFTK^M 

»1W„if ??PP3P5^7r? 5TRST ii<5f& ^ (^T^Sr&T? ^ STI^ I C^7}f&? ^TW l fl? : 

Ag(s), AgCt(s) | Hd(I.OM) , Sf3fRT pH I iKCI(aq) | Hg 2 C1 2 (aq) | Hg(f), Pt < 

|TPT , ■<¥)'!W!W«t ^f^^t?T 

^IlWWf wfwalfl *S 3 PT ’t^R ^jc? ai^o ^c<^l twIHJlitUH RtJRM fe^T? 

pH i" l io!<i ^.-sf-a q|i) i 


>> ii.ib-. S j 'aif'gc.gf^ (Dissolved Oxygen in Water, DO) _ Q 

‘‘Tri^? s c r^E ^tr Wra? ?wm gfi - ^ ^rf^isR (do> i 5%^? sn-qjp] 


trraR 5jps w ijr 1 f<if»ri ®=Tsf an^T. jswts ^fRn:^ ^rj 

ot ■ ? ferr c r Tsf^sn^R arc?TRR A ni%RT c r 'srfgjcsR ’TrfR^s sf^» «rm sr# i nit*i7« a%»<s 
DO ^nw 9 tf?ffF« 1 'SrR - f *7% DO ''tfWnir 4-8 mg l* 1 1 
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b'c^ 


a#, tfew ?T C% 0Wa SHT gfif® arfljIBiia? *lfiN*f 4-6 ppm. 4? W aw TOt? C% 

?n<pr asf&a i aiftc® aftf« arf^tsp*!? ^fasoa 2.5 ppm >a? as? aw ■£ a# *% 1 aiPn« 
srfef^no 4rfmw caaa ?spr ^aa* 0 ni<tf>i*[a f?c*r 0 tfac<> sjfa* as^? «iot? stwc^a ?r*ot? faa? toi? tos 
do ' 3 ?F^ v f s f siw 1 1 jo 415 ^faaw ase? caw wi wta? astca sffeaarroT ^ft a-sar? 0]faa 

^aa aw 4 >?nm cae® ^nrr 1 ^trota wr lawa (CH 4 ), >p#f (PH,).^fesiwa 01050% ih ; S). 

sn% catw? ®g? at? 1 w aifeo ^1t 351 aasi^r^m ?®ra 'sna^Hwria* *%ia »s. 
f%w, a^atia? e a^y faf %0 tw ajr?#rf aifac® fact 01% 00.510 asj? 0 iw 1 
aiwns ttwara < Winkler) «iic5ii-iiliifs+- aaifo sqaua ara do 0%t0 4551551 


a^t' 5 'o R4« ®1nfi (Determination Process of Dissolved Oxygen) : 

i. aaafte a ^ i f aarp ancsiv!sT% ^ 100 mL si% 0301? 20 mL 36% aji^iPi* aww? cma 55? 1 *fw 
m r s fi f-rei ai%smi% a aEifagiw ai-nw? ^0330 1 
MnS0 4 + 2KOH-—> Mn(OH), + K,S0 4 

a, ai^rijli^s «iBitfli-i aiar Mn{OH) 2 ®nfrs «,c?i *il)« viiJlfiiflr $*0^0^ * 

2Mn(OH) 2 + O,-> 2MnO(OH); 

'O. 4) ®r?WS0W 4-5mL I M KI 05a C010 5*5 4)^J3< l 1W wlWWi'al afars I WTO10 Jj0C0a aC*fT 5 - 

6 mL 6 M H .SO 4 CT10 TOT ^001? alms i 

h : sOj 00% arwifa^sf ar^ifcsa 0iw fafoar asca Mn(SO # h $*03 asca i $503 Mn(S0 4 ) ; . ki ac® i, 
cas fa?^ asca ( 

MnO(OHh + 2H 2 S0 4 -> Mn(S0 4 ) 2 + 3H : 0 

MnlSOj^ + 2K1 ————^ K 7 SO 4 -4- MT 1 SO 4 ■+ It 

vs w& ®na i feota alaara atfaa a^ata acar Saf^s do ^a 00 *01 i 
a. ^ ara^ta "aca ^ ancaffea^ 0.025 m Na.s.o, aaa siar ?i?oS? asca do 41a afona 1a*fa w aa 1 

2Na,S 3 0 3 + Ij-» Na 2 S 4 0 (t + 2NaI. 

oiffl c^cp mg.L" 1 at ppm 41^W appp*f WT aa i 


» i.il r.<t 1 310 oifacsH blf^WI (Biological/Bipchemical Oxygen Demand, BOD) 


fafs*f Saa 5?® ^a^sca aif'ica ^alr® t^a w aar^a^caa aaa tssit ?sra facawcaa srt 
aictiien aa 1 aifac® ac^T cafa ataarc'i aaacarai aiafK ^mwacatar ?®fa aar^ S'afrs areas aifac'e?* 
atfaar<3 tost aiftr^ 1 arfar® facaMaearaT C^a aatc^a Ss?a fararrora ^sar srcaTsfla arf%crora 
7 , sffaapfr^ sna-annala^ arfrosa arfaa r ar bod aiar srasm tot aca arw 1 to®ti appp*^ nriaa 
f bod hh 6 mg.L '. aa caf% a^at Sfps aa 1 TOa fa^a; « 9 tr%r ®®r fawea ara^s faam *nfaa bod ara 
5-1-2 mg. l ! a«ar 1 

\T 

| WHO 01% 0I%5 3iacjnf% bod 41? TTTa 6 ppm 

V- < 


0 


• t$ra ?¥ + o 


an^tBfaaT 


» co, + h.o 


B 
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S>o ?RT?R : 

cwieR Rftn snpnr bod an am <s mg.L ‘ wne* aiw cn, Jr *rrftn srfe fttar 'Sara amitf? Sara 

^PI1#5P SRT 6 mg -aifon/St'/m atiiiSM l 'fife RJR’J BOD CW ppm awew awH WneRS 

a*$*iK arenT nmi cwsr sfgftrw <# 1 ? ngpra afw iooo g nrftew »n%* 2 br tjncwn iwn nre raftw 

ftenTSftRI igfR 2iwm% nr%3?eRj -*lf%sjT c f 6 mg. 

.*. 1 0 . 000,00 mg ntftew ®nf?w 2sn tjnewn Jsra Rnraftw Ren iwn srt sre*rrs% o 2 an nfnsK = ^r -1 
wjjr mftcw bod an sr 6. afw *f*f ww wr Rftn senr §af^w fetn yincwn tm ninraftw Ritoot srj 

ai®T WR ■■aftit.SH aCR3R CT? RWlt 5(RT ppm awew awifaw if Rftn H\R< BOD a? SR i CWKR 

Rftn bod an SR newT «H a 1 Rftn srar wcwt tnftr 1 winn arfttw cnf"[ afwr ewn *jw 
« fRs^r ^ wnew? Ssra iraraftw %raw srt cnftr nfnram -aifaf/atMii anrai^R w 1 nrarnRsien 
nsfr *Wf ftfe® nrftew bod an aftram 100 - 200 ppm, fas ftuweafra mfttw bod an afnam iooo - 
1200 ppm 1 BOD an sr cnew rr nra aiftew sfhgw ar-scsR w wene^ isnt wn wwt>t wrr £ 
aiftew sRrsr an% , ara c%? *nwen r i arftew bod an sr newt $® wen nrfte® gtl^s nr%rsR (do) an 
aftsm wewr men 1 wen cwprt mftn ngnra bod an sr $ nrftn ^nenn sratrw nfiww t cn awr*r wen 
R 1 ijjw aiftn afc fallen ?sr anT^nsewn nrtwesfnm nffts fncntRwn brx sewr ftftnrra 
afmesiRn aesRR wn, ot? fifera ansftrw Rtarrf&ew j? nrftn bod n*rr wen mew 1 

HOD •rfnsiC’Tn nRRwfW iProwhut iif WuthemliuJ OxyKtn Demand nr BOD analysts) : 

Rsfw: cwkr aiftn ngnm bod fRfern wi aiftn ngRtw sjrr 20 °c wmtamr o ; arw mm wen 
af aiftijs ®af|w njiwcUfirai nrai 'em entenn fne?rr$R (nrm) afem 5 fw nen ra&reR ^n 1 
1 . new nsfr ngR Rft R°an wn 1 

n. awf& wftwir«i jFiewn senr 50 mL aifew *nft ften an sem (i) 1 ml. wnewB nrwra (pH = 7.2) 
(ii) 1 mL MgS0 4 gn«f (22.5 g.L''), (iii) 1 mL CaCL 5RR (27.5 g.L' 1 ) ant (iv) ] mL FeCl 3 gn«f 
(25 g.L 1 ) enm wn i 

*. ^gnr mftew 5 (g grn i fagnwr atftn ?rt o.i - 1 %, gmtn* an ^ri i - 5%, nf%w atftn ®fr 25 - 

100% ^ ^RT \ 

8. sr^rr mm 5 - 10 Srf^ ^ 7^ no ^ >Mr 7 ppm W I ^ incubaiion 

I BOD 4? ^TR Trfw DO ^ M C^f*T ^ dilution ^ *tt^ I *£\ 

Sffi ^sr^t fer do ^TfTrsrrn W ^ 1 w ^ ^ do ^ ^ih d 

ch 5pic-!i>< ’spr 20 °c ^sr^ranarra 1 ^ 

fer r^rz T {R'«¥[ "$$ ( 'W fpR DO ^%5JTn ^?TT M \ W i£| DO ^ Vfr D >. 

b, fer ^ w I DO ^ri%*TH B| l^fe W \ * R 

W ^ DO ^ l TEnR ^TR B : . 

% tor bod fMrr ^ f 

BOD = fD l - -B : ) :s/ , 

P 

p = WP&B ^\< R'tfw /= st^Rf nrf^ 1 

yy ^bvk| (Chemical Oxygen Deman d, COD) _ Q 

TOT ftiTTR isw i^f 'S to, fernsFr 

<nFP?^fen w ^sr 1 ^rr ?rr %?trr ^^17 1 t|w 

'SRT M? CW, ^jf|T[ ^jBif^ajR T5l^3FCT5 (KnCr 2 0 7 + H 2 S0 4 ) WT 
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’iftror toir 


a>i 

Tqrrt c tfw ! ttr?r wrft® to to i isiw ®nro tjrcro wra*r stfarar TOtg toh amuses 

'aiftjc^ tos «nw i ^sfr *nfro ’rcpm §Mf^s facrowOTni <s %w flwi'U 3 sr *w*PiCTO w 
'aj^xf ijfofft «i T? i 1 Sdi i x • 'S 1 $m» i ot> <tksV a r raro sff® rsstot^t to rw* intro tot® to *#TO ^fscstn 
a i nns re ®tw h i toEht ^tq^i ft%tt r cod to to*t sctttf i •h«i«i®? toot <nf% HSjro cod to to 
bod to to rctot wf*f to i 9 fitro tor, *nfai« *n1ft, f*r$RSfs *nR ^tor xw frRrr 

rot® COD ’IJRlffiER I COD TO>fi> TORifro saliMII I RW 3 TTOR TOI$ 4 RR TO 

JJTCTI RpR ftOTTO WTO <3 ft til! SR RCTOT ’jTO TOsfrPSCTO C*lfl» ’iftnK t^faR ®RT 

WfTO tTOfR (KjCn0 7 + H,S0 4 ) TO *nf*R si^Tlffiw TONTOti! SflfTO TO TO I 4OTT3T StTO 

®xfRH ^C4 »< mto afajRT to® to toto% o 3 rtoto to i frorsR wro « ficaisR tori 

tjSTO^CTO TOOT< SRI 2iCTO*flTI OT? 'SfijfWrt'R DltTOIOT COD TO TO TOP I 

®PTT?lTO RfTOR BffiRT COD TOH9rf% (Procedure of Chemical Oxygen Demand or COD analysis) = 

i. gfTO *^Rt ^ITftRSSRTO i ■’tlfr® 10 - 50 mL R^RT 250 mL 4>fWiM JFIOTRS I 

^TIRT sflfe TOT 10 - 20 mL 0-1 M K ; Cr 2 0 7 5^T G 9 M H 3 S0 4 ftfe® 5^f, 1 g Ag : S0 4 « 1 g HgS0 4 CTR 

TO I 4rro Ag ; S0 4 2P5TTO fw TOT TO TO* HgS0 4 -<R <3FR1$5 3f*tTO <j? TO® TO^R TO TO I 

«. fiteMW TO 6 ^PSlTO ftlFTm TO I 

[CHjOl + K;Cr 2 0 7 + H 2 S0 4 -» K 3 S0 4 + Cr 2 (S0 4 ) 3 + H : 0 + C0 2 

8, gTOOT %RT TO® Itfe l ftfgRTR «Kl<W® K ; Cr : 0 7 W 8 - 10 <RPfBT CTOf?*T (Ferroin) lR7i*fCTO 

tlflftev H 3 S0 4 j| aftf® 0" 1 M CRfWR eRW<t RT?IWT Ul^dJB TO I 
tf. "ftcTO 5#TOR<r TOIWT COD To I 


(V, - Vi) x M x 8 x 1000 , .i 

COD^ 1 — 1 ^-mg L 1 


lilRTR, V! « V 2 TO3TO blank R'R « 'RTOT TO^® OTTO TOT 5TORT RRTOf, X 'RTTO 

SRT ffft® H1(*TW RRTTO, M - CTO TOTO TOTOST I 

I CTOtftPt (Fenoin) = 1-485 g RC^r-CTOHCSlPW + 0-695 g FeS0 4 ,7H ; 0 + HK1 mL 
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^mn{Total dissolved Solid, TPS) _ Q 

’dlRt'* %5 $Vr 433 53^1 , ff?rsnw s%f« ct ftcjjTORf tojto 4133 ©orflff© *3pgt toi c*rc=T« 
■»ilwr 'wit 3 t 3 ©t, it *nfl* 3^313 dj© wfti tot ?ro top 1 *nftre f rown dS^r C3l®i«sm w 

Pb, Cd, As « Hg 1 4®WT3HgTG Ca ; \ Mg : \ Nu 4 , K 4 , PQ, ’ . Cl", HCO,' <3 S0 4 2 ' <5)333 31W 1 

4 33Mfl C31 st TOTmTOT #1R3 W e? I 2FfTOT34s© 33 33i( ft3 t^CTM ©ftlF® I gft« CTO3 ''#1? 3^3 



<ae* 13 © *m 1 


< 2 © (©tiro ©ift!® ©*ffijfor ^rfroniTO 43# to* fro cwiw : 


*tfftc'a Rtoth aS^r C3tiro tot 

<lft3H 

C^Tv5 ^Pbi 

0 S mg L 1 

i. 4>J1*fTOI3 (Cd) 

0 0Jmg L 1 


’llftt'i ftb)3H (S3 C3tCT3 313 

M133I3 

4. 3J34># (Hg, 

0-001 mgL" 1 

8. •iiiDflTO (As) 

0-05 mg L 1 


tds to TOft *nft 3fw to to 1 ©e& tds tojbt tout *nftg 3iw fro© to 1 sf^re? 
tooto tot *nft3 tds to tot «tw(bk i toj who fro? ftctfro i -a^ i g i »nftg tds to 

500 ppm 43 'srfTO TO3 OT < flft ©IFRT W37TT | ^3 '3ft$ftroisl55T 4TO3 fa«5 l < . =flft fefTTRltJSf-R 
(Deionization). 'FWITO a ftTOlr 3%3f 2ffelT 2K313 3^ «flftcia TDS 43 sir jpsnror RS3 i 

ftl© ©jftre C3TOT©t3f6°v 41SH* CTOf 3*13 «flft3 TDS VHUE tet 353T 33 I 


f%$ f35f 4?TOWt3. 5S3WW, <3133 3T <srfo 3f3 3TO 31313) 313311^ 3ma gfi§$ TOP I >333 
©■31313 433© JjmWIil TO3 C3 3TC3T 3I3T 413? ©*lf^ TOW TOf C3l?T« g%»* © TO 1 TO4 3^ M^3H 
ftTO 33^313 31 i 3TTOTTO1 2 pm (3l©i4*|[ilT5l3) TO %S3 froft? 3I3T 333 CSTFF ck^ TOTOF too 

313 3i i hiRob ©?f©® 4 stiff? <afe ^wri3 33 ft ©cnr csfl» g Uy 3sf$3 ©tor rmsi 1 fiftt *nft 3 

(3* MR ®^TT3 JDS 4iMlt>'i| ^3 TO | ftfejf 3^3 *flft, 31=113 31ft. 3®|^£3?T 'Tift? TO33 <7 ^jS TDS ' t tf33T c t 


®tTO ■ ) .K. Fawell. Water Research Centre. United Kingdom. 

1 

TDS 43 "4'S«® 3313 31*1111133> ©*fWR3©<S W- Ca’ T , Na 4 -. Cu'l Cd 24 . Hg 2+ , Ni 2 *. Co 3 *, Pb 2 *, As 3 * 
TTOfej 3mit©3^ TOT 'WTITO g%|® TO=1*T^ | 433 tSTRRTO Cl", NOT, P0 4 v . Br" « I TO'PflJ? 
^g»n4iiia^s.3> wtot ^rctre© ?t ( .^H t aaw 3^ to©13 31^ts 3tor to3? i 

CTfrTO 4T33BMT3 3WT Pb 1 *, Cd 2 *, As 34 a Hg 2 * (§3 CTttTO 47TR | 

TDS 43 2f3H ©^3 f-ITO^^siTTO 3Sfr, ml3T'*IT33 35I3TO13 3W, fafl l 3T3^« fl©3T-R3^ 

3^, -,T©T#t 3®j f3T*f3®K3 ©CgTsftTOT I ©W313Tt3 TDS “311304 rf^e-a TO^ -sj^ toW^S KT t 

TDS *lf3TO33 333t*13lf© 5OT v tfiniT’1 c T ft©lM3 TOR3T 3Tf33 3dPlftRF nf33lfteT -3fro3 3*31 

3T 133RI3 tTOI33 ©‘ s Tf%f© f3TO=T ^C3 I *l!n<l?)«l 3T3*t<l(.a<] 'Tf33Tth51I3S TOPlfif TDS 4 3f p l[ -^!C33 

*£3 OTW 3k,<1 I 4© JJWM 3T5K3] * 13 1*1 111 'lfi?3ll)'ei ftotn TC® ' 5 lf33l?l'®l '8 TDS 43 313 3T , 83T 313 I «^3 
fnrosft 3T C<Tt3 4?n313 OC33 3SFT ©1*31413 TDS STIW f3TO 43 3f33M «3iHl43-'O l t< ftTOT 

TO I S»*tMi3 TDS 31333 3t3f *nft3 C3f*f 33 TO i 43W®T “31133 pH 3RS ®(f33}«© TO I “31%1 w rj s Til TDS 
3T3 (333 5()0 ppm 43 3WT TOT Sf^a 43t©«TW f^dST 3lP feT4»8> 1 C 3 31 43,4 «nft3 TDS 3RS 43sf& 
ftl^ ^313 31^0© TO3 ©f&« i 4 TOT C333 TO©1C4 1500 ppm 43 ©313 33 | 


1 


Unfiled Notes Page 101 




































































































































































































nfttwr toito 


TDS 4U1WH : 

i, fip*5is * iain.fi Ifif«u tfi>i*™nl»ifi '3<jiCm *fT3W tot i ta^R 3 SjjwiH.w trow 3«?i<i <ptfi 

<#JTT TDS TOT TO 'ff fgHW TjsT *Tt TOT CTOT3 TOfB ^sta arpt W3 I 

®hto: tstwt fk^wTO to *nfe® g%fs tds ’iftror tots ,ro tot to i toji*i c i i tpto 

£ffero totwI'S mfror mfe® toft tds mrootPT *i£& i 

*. 'TOFT (Deionization) t ’ttfTO IwITOftlTTOR arfaFTO TOTJW ’fTfe® «I# ‘flfTT 

^rfErero^ frora to Pb i+ , cd 2 *. Hr*. as ? * wqfgflFCTqg toi ftf®* toto^t ctof cr, ro 3 2 ~ « 

SOi : " TOft 'St^Pflfa'S TOI 4 *raf®P5 <1 iftl* Wl ■$]<#> 3 TOT3F 5 WIT swift® TOT 

TO I <3||tM WlW*Mfl' ’ftfr ’3 TOT®!? : ^TTCITO 5 TOF3TO ®feS-TO 3 TO®I® 'sfesSTTO 

sH l fta to i ^ r# to - ainwmj^ TO i 

8, ®r^rf^F%W : R^frotiTCW TOJWT »nfTO TOTO TO1?T TDS 3 TOTW ftm3T ^TOilTO^ ^TOlft® TO I 
4. twitf® 'SllaiJK'l : *nfTO TOW TO ^(sfcoW *»4fir TOT fTO ®FWT TOT TO I *1# <5t*T£5*tT *IRT 

■s: r ®4»* TO3 TO TO I f%¥ TDS ^‘TWHR^ 4n?W oft® *TO I 




'S (Industrial Wastes & Water Pollution) 



TOfS". Wft RT *tfTOTO CTOW5IW W jjft® TO C®M TO ®1W TO TOT TO* I ftt?T ftatW 

anpr ?i*p 3 apfTOi sjift ^g Rgfr totht #fro sflftift toto to?t cto i fog <*«h 'roftrorcro ftar 

aiTOST RTO CTO l WI&CTO 'Sityft® R«TTO 'sngw C*T *lfiPTW W *Wt*f («sl«lc< feg’ 21TC3 

i£l?rcfo TflTO. CW 3}tJTO fejatu TOf W TOFT CF3TO ^V l a1 2Tff®? pf? I CTOf& CHlOfi 

MTfe, f%^WTOT TOW® WW K^T£5 T TO1®ffw RITO ijfao C'O. CO> SO,. NO,. HC1 IwW 


»bpti 'srwsift® w TOffllro ^rc® oro 

^ ®5|m, TOW I W®f^T<3 #f5TOR5 

wtf ^ «fro? Sfew tor ^rtfg. t-roSt 

TO WW5f?1TO®3 I <'*'81^ tf^TO 

TOST 4RS TO^RI I 4®HW 

TO8W aife^l 4£® 

tfi'lwt > l(.''nS f.^5. I 

mPr ^wprft IwnwMjrTO nm fw 

TOTJTO I 'Srfw < aTW ’HfifiHifi CTOT TOT 

TO*nwr*r »i«tot 40 to ’fift wft to «to® 

ftrarofr tot 1 srf ®15 TOinft 3 wg ftur 



feat : 1*r?rTOfT 


'!T -tosT TOTT ' i Tftc»rfW *TT W<ft ’ffft ?T TOT C^TCRT 5?TO1W ORR %B? I 

fronS cron tot aiftsfro thto 1 iso tottttoto 25 g 5 ). t-garw no tottot 3 tot w^rrorsf 

gf^RFT. ^fTOTO. gFWT 3 TOTOTOT3T CTOTT TO TO351 4I?I TO ft^FT «tlft STlfSTI SStffTO STTO 

fw fwr to ftro? to 1 trTOwrt; <(froro *itft atw fwr^' toj> ct pfto c<mwi totst 

SfetT ^T 'Sieia 3T%?T 1 
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aama : faffe «» 

!M w *rrr*f 5 Tra Sm a# ijaaantr ^SfaBwOTm acar ®nw. apmc^ am, ¥f$; faer, ^wsi 
g famw* f*fff $sfas ar cSaifa, arata awawi. feaiWT? wiifit, a»ji»&. c®3 fim, *rinj'»ii»i5i 

^■sfTPFsi awmt, H a^rfe a? ?fefaa amrniar. Saa f*w. wrsi srm>. a? fesms mrai csrG a* 
f*m ?SMJ i 3 fe^rnmna mfaaaff? af^wa ®lca ii<ff-5, mia afl caw wi aca wps 

$e*t*j ^T la nt ern ^m; wtw ar w r w rgr m a^ta arrcvr mscam rnics? i mrSamr ItsM'Sliw ^fewm 

■*lll-^t'* CK"=U<i5 '5W l Saw JJi’A W S3W feg ai5? a®J- afef*** 5(100 - 6000 nr' ?H]4N‘ *jfes 43U fafe® 

mfe ivat i l r w^ ra pw w^mr sw ^^fewra ttlaw fern arw i tix^w cs$r iPmr, wm. aaa?mm 
4i<»® fofeg (aw mfvt i w .saa fafem am 20.000 wfe asrr aamla ^fev*i a^tw 4 w tifaa arc? 
few am 1 e^irra ovafaa fapjm feara awm awe??: ca*r awm aw mum ww? 'ifew am ^ ?c<j« i 
■^fewa aifat® amsrrca 650 ppm *narm a !«(«(■* laara 5 asfia Smtarcaa Stfefe tT'sar am 1 fe?r 
ar^rm awct? ^fewa aifa ararfa -a aawr araa faarwa awr oa^r wtf 1 aw *nfa a»rw am, 
mmw af& faamss ae^m feamr 1 

artS^T sfamti^t aimifea 5 i?? arnlaff aeinaa 2013 ataim fern? aaronr rjfes ioR an?ra '*if? 4 i srw aw i 
^ 11 * 14 1 (1 uro? siBi t f i a n m ? aasra ja 1 ja mm «nam arwcamwift, 5a ap SwimPmia fa®mm a^t. ®a 
t®caB?m cmrcatfaa 1 _ I 

■ffWT *t5ma S-saa'St ^c.t’s. " 5 s' 5c® 5 a 1 ^15 ^*na a^m ®aa 1 ^ a^w a?i <i^cn ^t <i» 4 i 5m aaaa 
a%® aifa arw 1 ^ ^fe s ar^a OTm- rnfar.® taw mam fifeg aawa f*^ a3fr<.L>«t faf^m aa^m 
faar® ^amm 1fe? ®aa 33m arsmt arw 1 arw asmre its ffeca amram aw aa: 

■m **(w rni^a faima anam aram atmm 1 «u Ptciri srmma aw a^ 5 cic.« ^sr?? f*mi 1 ^i?° 
ama® fafsw a\ wm a gaiRj faarmp aramfaa Samnma «<w m;»r ftw am 1 

aafasfr. m#r^a a i ®nat aRrrm uasw arf%%« ®r?« v fawa ac®m am 5 ®ra 4 |sfiam fair atfaa 

aw in’s®! 1 ‘ >r ^ ^fea^r. ^ara, arg a^m aiPhr maa am aaa'. 

jfoam , ^am « ai*[ a a% feam aamaiaCTa imammpsr am *wcs 1 a aa afta 
mfar* am c®r 'jma 5ar cw mms sr#f« am mm ar 1 alaratama a<mlH4 amfe amarn asata® >aaa a% 
aiftw anaa am c®mT **a aa amr caama% aifata am ^rfawmaam inamiflm ai^a ai%r caUrcar 

aa 1 am^twarr! <3 afa^rma^taa:^ 5 n«amm ca^ia ®a]t i ac' o mn 

^iSafm maa ^ ^a *n^arSf ^*rww arm 75 f& «ift Pur asiaamr ajfeffe® amw 1 >aa araj 3 fl» c®^ 
(?at*RTm?, 12 It cPmfa, 4 fij s^mn w^r ararnmr. 9 f& asmra am, 3 f 5 ami? w$ 1 a, 2 15 a® mam »wllEi, 1 
15 fSpm^ wtfa, 3 f 5 at a*ns%, 2 f 5 mngfafsmm amffa. 1 15 wm® anaamr fac»w«rca ^wamrraT 1 
tftWHi C’mfia fe. as*f^pPi caaa mar, ac«»ia tsp « ?5ftar ma asmamr. araaasw wfaasiH amssf'jpm 
Sties mimt mmm mrnm fW? tSf ^5 1 sfs^fm Pi?r ISfeswi? eaf*m »m? aP^t a#ia r§tw 
araf^m 1 **tmm fn?r ar^m cm ftvmi asof^T a# 1 a ■aila 1 biaieua H^»Pf farFfSa# 44^1 afla 
’ftent sjfoftm 1 ji awarar w® armrrfw c®ar a^tw mfaa Srtww JiarST «caa ^15 1 a'w 

nrfaw 95 a?®r tot m, “atfa? amsifa* amfwama cam. *nfaw mfswa gft«m 5c® amt .aa^ ssm? 
afi^t « Sfema 'fjrmspgTTwr argfaam ^ca awa fa*t^ aw esiw t ?S1aai awram fasv® rmm nh, « 

^a^r CHj a#ta nrPrw iw mmr w 1 amwE mta asraami 5 r® asfi 'snaaca few?. mmpfaaE 
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b<t 


<£?] ■^’ST ^ C f<p^l f> ‘ iffei i] 7 ^ 1 

^fS(t C*T*^ fs^T 'S CM* 7 Wtgfgf fes^ WT ^1? 

*rfexrH affififvrT/i^ feTr? io-12 fafew ^r few ^ 

Tp^prfe j)pj . fesR 3fePf fefe^ 

^T?T, f^TTfw, fef%^ ^ 

WRfe ^fe 4 PT *rrfe ^*1 

fe^m i ^<[771 4 pr cwr ^r?R w*P£ tf^ ^t^?j 
cw wr ^fjffe nrffe tup* fSshot c^rfe 

f»msra w^r ^trat i sfsrrPN ^fewrT ^i^tt 
ftSTOT I d«T few *fl1W ^ c r ^3 IF 

■fl [fi re ^sstj fel, Tff^rf^ fe^, -aafrSlVSPr: C^P^Hfe ?P7T 3fs^ ^UiT T^i Rgfa «rSt 

'S wf? * iifo/ ' s mlw ^ c ; *t1jR i W 5 HOT ^t<r *rrfr ^wpzr .^r^ffen^ ire?Tj 
fer?m effect ^f*nrr?F *mfe < 3 ^i^ i ^'^psrtlf fefet. fwrs*R? fe*fe wr C 3 *t ^iwf -hSUs 

^t?j i] wtt stiefr c^sf& ^fersn^rr ??yfe -9 ^Rpfen i ^nfs^si? -^gtiWT f*r$r < 37» s ^ttrt 

wr cwn w^r *fffe tffef^TT I 

TriTO^'f® afoftvi aTRT 25 5 *r ~^mwm *R 5 c^F'npRf TSfen rt? ?w*tRT w*t 

NfHi -*Rv OL few ipH* j? fifer^ ^RT^r^rr^ ijfw WiT ^pFTRS C^feRF Wi ^t^rrw Wt 

TTR ^rfwN SjfefFR £fT 3 HI ^ el *Tfafeff 3 t*PTT 'ifflta iipt H *PT^H *nfew i slip* 3 "jfe?T W 

^l^iRn<f ^1 *iS 1 ^ *fTf% ^i~’ir *^r£^ 5 ^rw s !"^r*j'? ^N r ?f^ k f ,& 

lii^ few f*f^ r^trj sfsfej ^ c ffer s <s r*[i? ^ 7 ^. 

■^ftRR c^5. g ir ^^ fe^r, ^K&T fer^, s OTPnt^ few** wr 

T^cr csricl?^ ^sr tf$ 1 ^-ga s%f 5 rs Ife^F^wr ^rr^rr c^fe 1 

^ r^^fgo f*t 3 TT¥^ fetfe ^fWT? ^ROf c^fe wrfi £ffei^ fr? ?$PS? ^ 

"?t*r wr a 1 ,'■¥]].$tti 1 ^wus fe? ^5 ?ffe^^rr ^Iiw*f ^C2 r 



^rar^r 1 


f*nsr tom ^ f*nr*if«c^ ^ c^f ^ c^i, srfef& sffe 

« w^wrq^rr siW« 2f^fe ^ *r^ ^ fecm eptri ^tri wr 



I ^R?r Wftt : to c^fef^r ^1 ^mt. ^rnn w% ^rw ^ffsr f^nnwra' 

^^ r c < TH 1 c^pt? ^r othrw fe^ ^tw 

%Uq\ ^trir ifiw 5Brw 1 28-6-2016 ^Ife^r c^r%jm ^ph *t^T?r 14 <5^5 *r^<^ w$ 

C>lPlHM ^?r l 2050 W fec^ M 0 TTI M - Ho «T^T C^ W^R W^ I il 

fe*M iRMrffe wr ^rfem ^wr f^rrm Kf^n !^rr« cwr^ ^rw £^fe vhi«c^ fewrs 
^?r 1 fec^a £ife© (&*m 1 % w ^rpm Mm ^irfej w '?^t ^jt^% w^rt 

wr 1 £p 5 T^ ^ife^r^m ^ : ^p 1 ^ 1 % si'-aic^ \ 
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<w*w; ftihr ps 



ft 9 MM qyWH 3 aff^BT 


(Causes of Water Pollution & its Prevent® 



►► y^cQ | ^H*T.(Causes of Water Pollution) 


wi? w, ntfiT wn<r in #pi i nrffr wTuftn *l!F6!! «rr&*r w®p pap w% ir sr* ^Rjr^r 
Jimp wpt "tftara ■aiiiifa+ nu ^Fsmr inp® <ff «fipsr ttc* i fro* *rT^Rr pH 
TP 7 1613 11% wrm pH TP 6.5 616*5 8.5 TSTl 5TT® . >3 llPp® ifi WSJP91«% f?TT5* §1PP <1 
s 5*Jwl<! [iif.'l TTTTF «CT '5[i. r 'P ®t(^t tjap ?61 | i srfe Sf.aist^is v'sHRi-ta f >rn Hf*ir.if T13ii? 666? 

C#T ifonT J3?lsi l'6<f> .s(,< sir<h'i5 55T|j)<]! Vj*j< p ipbf <iri<i | 6T3p 6 a <S^f3 atfliw^ls THR'*-! pi-g lifcf,* 
if* 'it? TM 200 ppm JUT nfa*? 5? T6T U# SW llM 1*6*64 fbfV® 5?T ( lift 1*61? fcfaji VRW S|«jx^ f ? ] 
W6P (PU TP f*T§J TPTTPT. bJTStft. £®P ftsW. TTTT 3 -aH1«i W^3, 5TT5T3f 

wist. (iw<m, piIw bt IV/pok/i w# i >aiR5i •»<?*} it. uwEfiRfi. warns sefe w«i#6tt 

■#P*T665iP Sift TP TP*TT lift T>R>« P^OT^ iftps flPT lift 6* T^f^RsT Tap stTPP^ CTlt 

(Mm 80 ITTtl *71 ift® *tft c<w 


TPPP (psn fa6S6? TPJ* it a 3Tyfep ftfe^ Sal 56® Tift ifF TjG 116*5 . £ ftrp ^TlFmPI *T Irp 

(i) ftnsw® : irtpnpi -a* 5 ft aft?p%r c*T«t i <jft% .spt $jjiH%r put* ftragrr an? p ftftas 
f*i(M'MTMi wps ftft: ftrra ■rat; ^ cittipi ftfft® 3 <ii<i*i6<f<i wrap* nftt* srp^rseiw ^r«r 
PP i ft6*P TPT Tirailfttn a <R<rsfPT®W WP Tsfj few ^if^srH 

®tf5T® 3 ^fr-wprr sr^iiR! wft M P3TT nr i bTsrrr a ^r^raf sys 3i?PTr : ^ippe s ■to 
<rp? i $ 3 ^p?p ' 3 i fa r<t' 5 = pf^rRr -*rfp?s f¥ 6 »r mtpr^ >j^«r ^ i 151%; I »icsra <ih 4 >s 

^praf^gs 5*rtw? *TTfe« Vrfl fe SS^ W?«T <561 P VWT<4 Tsfe '*x? J\ 3T5T61 

twtf 3rr? e iptpt 'srts's 3#wi #tn i n! i e f 
ti 1 ^" w 1 ^r® p*rci (P7 *p fi%3 tip ^irT'W 

16? l''«!M 165 sai 5#? fl691 IS! 

61 'fl*lt< *nfp TJT*f H6? «T ^rr P161 TIP nt 1 
^ fir icsfp Itfi 11611 was 'iunti farSrr 

1#? 153t 37«TT Tjsfe I (PH ip wftnt*i ^pa. 3 
wfir f'r^nraiPT ^tp ?r P5651 Star i6T zx$ 
f»tv TPT fsrtfe 163>P Ttir Hg, Pb Cd, As, Cr WT6ir 
5TP^ TTSTt^W **ri<M IPf DfT« Cl^T- l^ l Ctirrv-fpP . 
nrarrip srRrwrMBp, «t3 fi5Tt?r^ pptpt^th frfwjj 6s? 
istj filT H If *nfi DO RtOD 1 % 1 T flfWaTPl , 

, * fer J.^O.l : npiiWIlHI irflWT 

UPPW^PTISC! (TKTi.Jro.S) i 

27 - 08-2016 Ttfirci! ^njp^w afeppRn S5vn ciw ®pt in isfrt ^ripp iof&6® pta 

tsiroi ciffrpr iPTt cit i pT c?iiPi i# itipnpPWRr (tffifi) i %fi» ww sisnu linni iraiait 

P? i ^fenjsri cim fel flfilcG* (ClflJW) fei nia w «twpr -i.ioo i-ititOR <r£s ®a»a 

an i ip ^ <r^r wi <p!rpfr «5 Sct %? 616*11 5 pff^f San«< ntspiffi? etpppt jisr® 




5 


Unfiled Notes Page 105 









































































































































































































I dfij ^*TTFF“t rqfawri ?^|^t 3}~m ^ I ^ITS^'Ts m &*&& 

^rr -^jft i fspr fetffr *vn ^t-» wr i ^ w ^ 

^WK I sfRr ^ fawiftEm £J*TRmr 5 %? 'IE® 1 

h^tp^T c^T?r w*t wft w w^trt 1 ^ ww wiwfSwt <rt <^1 q wt 

fag i f 1 ^IWTRt 'jfS ^[>|M Tjfro ^TTIOTfalT W -G ■ai*+rs*ti g^fj £PiWI$ *I lf ^<TC^ ',*?*) \ Sit 1 
^l^feJij wpt ^CSC5 urr^ ^ 1 £)ft ^5 *f*TTE*fa fer 11%?f *r 5 Ffi*rrafl w<rsr*ifa ftftrsn^fa i>8i^ T*r?r 
ffTfl^ FTfi T lofBw >3 ^T few W ^K?1 1 

* ifa<* r j 3 f^ppf i 3 rr 3 ' s T a ftfarr*rr T 5 r^r?r 5 n^rt^<*«it< “f^Ff ^fetfr ft^i^pfprys yv. ? * iY - r| * ■^F ' 1 ■■ *<31*^' 

^flfaj I £f®R TfSTWT Wtf fas 577 ! ^TSfRTCS ft*7 St^TT 

(WBfn) ir*tw ftfw w® ss 1 *bwfw wvn?-iw^ w^t wti *ififc**i*r® c^ 

fwfTPf [fasK.i R #T <i<t l ^T7^ ‘st S SFWTs ^ | £J W^f fr% i ^ *'' 

siffiffF ra prt 1 *F$ : 5 )^rrft *Rf«% ■sift ftfes SE® ®ti? f^r 

wg*far i £| 3 R *rf *tt w ^tfe^r a^jpn ^nflt *if?n 3 *[ <swnr, 

£rfaiHI a c^l ft^ *ttW 

L______.—-—— --------- * - -■ — 


(^) wmr *fas owsTm 1 

^ffa 1 ?F '& C 7 T ^r^f/o ^Ctfr ( 7 T 

?-W 1 ^Tjpf Sf^f^-ST^TT 5W WRI? 

^'BT 7 TT£r&GX=Tt TO W 3 Ht ^ 7 ^ I %"^ 

c5W%*Br, <^H^lj[?f, ->f<1?®i C^FR, 

fH^T^ c^cj^ ^ 

^i'4i7i.]< , sn:«B ^pn^r^s^Tr i £j>^ 

fli TTnrft wsrr^ ^T$T£: r Bn^hj sw ^r 
Poo£ 1 ' p r c n ^St #N®ft 1 

?mi' 2 f 3 j a ^ "sbt cw« 

aonmHq ^th £ffe f^mr srfewj-* ^ferr fef 1 r.w lvw, 

C^f%*H, C5&^lWt?-J, OTBM 4TT^T§, WlK 

fli®^ £]^lf# c^ri%“ ^ ^Rf WOT 5^1 *fT5Eft 

^T <^ 1 ^<M?f? ^fTPR fTf^RJ ^J^l°1 C*R ^QTO ^ ^ ^T? "SWT 

^ n^jVM^) ^c?r atir 1 ^ ^Ptt (Pb>. w^fsp?rrsr (Cd), u ’n. f*-i^«i' 

j.Ni). ^W (HgK qt&ffin* (As) ^ ^ftf 1 ^) WCfl C^t £ <^%TTT 



<r 

o 


^ 5 ^ 4 « 1 W (ft® 1.^0 A) I 


% ^pss SfRT C’B’T. Srtsf^ STBJ (f*f’ ^-?T^ 1 ’ifSwt^RT .fl^R 

| £rmift ftyi^sr w?f, c^ c^t/rt 

S ^ ffa^^TCTf C^? I C^!?rarfft ^fiTR^rr ^ 9 fp- 9 fw*P [t, 

II % > «) L£J^ Wf W ^ 1 ¥ CW^H 0 ^ 5 ? i RlwH ^ ftw 4 -^r 1 ^tr 

^ c 5 frlfe* R b *TM no ^rsrRT ^ ^ ^T 5 I^r ftt?f ^ ^psT (?o ^PET^ ?-W '^ 5 % 5 W l 
^ ^ncb*i?>i w^jwwRpf £)ir^if^rtr' t 1 i?Br (ft, ?. 2 jr*<s<f 
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str ssitm : fssfar sar 

ar wwc s *4 cast? 15=r ?tssiiifo ' $i sqj toss® as i ass swts tot *re^gr a o «T*f «pr? ststo Cftsfero) 

?SWpslT SRTT SS. arfs?T CTOT C'T'SSI 5S C*T CTOS StW?. C*5»W I S.*<^S.M4ls! Stfe-SIS STW «|5gT5 fSWIS 
TO SW i£l «Jj<H!' s WUI Srfe® CSTTOR « f*TC BjfviWSr ST CTO? ?-SCSfr*T fssfeSRT d)S SC4lH> S#S 

?m ^55 i jto ^gfr lalw ?sfc. tp rTTfTF ^ TT earn csss totts, fasfar wui. ?wf, «n?scs®, 

iSCSICS? STOIT, 'HSil'TO'T fSTOTTOT, . S%1E a STOlfel fafe^ CS1W4 TOT *nft TOT TOT <M(TO 

ftifV<>R- faci sT H ST i 

S l ^ iRdH C*r*rr CTO. CTO' <j S W ?-TOJ *HTO* CSTOT S5*fft <j'<?WI ST *#?tfTOT CS? I TOI* 
SR’fT'S aSS TO) WFI?! CTOST TO-iills$> TO ST i STTOWWt ?-TOiR STOPS STS?TTOT Pifow TOT 
»rf cto JSSS t-TOT ^TST^T a slTOWS TOT sfsrai<f> to SI?ICS i afifcSW ?-scats ®WC3S 4 TS 
to? kto e *t®t?*t ?ra i urn ssfrowis st stress cw? tot ^ato ® as? dw ctot aero 4 sros 

CSTOT CSTOT CTO! 1 TO ST to OTTO'S TO SSS wsfis SC® af® 4 TO TO TO TOJS W <tHS5H ST 

c aj i < i ?g| caw afsaos TOcf i wwis tojcss #ronaro tot st®is tow sngcro cac®w i -a 

yaw fswf*t fsgsrcs? to otrSIH fsfes ?-*i*rr wtsk 5 T ^iswifa to? ctoito? i wt *t® 40 aros ?- 
ssft tott?i a srfew arfi aro sm cars tow i sfsm *r?sss?r a to ?#t cstws ^TO*f 

iSTO tcroSfroi SCTO to 1 ‘T4S CS5%® ?-TOilS TO TOTWT ®TTO TO TOl? i TOgfTOT, 

<nf*M C fiw ?-W STSSttSS TO SlfSc® y® CWT WTO ?5 I *| 5*111 ®0 « 3lfel?T ftCTO TO^BT 

t%?T CTO 4? i %g ^TSfflWPt J1TT WI-rfB? TOT 4TT *TT I 

43 ^ ?-TOtT TOfW TOTO ifl^rfsr srfet 3 ?lf*i|l»TT a'TOCTO ■snsJTW TOTOTO^CTO TO*f| Ito TOT 
'tffisita ^ TO 5- 3I TO . fe=TW CTOT f^W ac® CTO? 51WW W? I TOtWlPt ?-TOT- 5WBT 

TOTOFftrcroa *a?r <j<y«i a fro wroai 1 

?-^CTO ^f®TO fro TOVl I M l TO5 crow TO TO '4WW eiffo^SW? C^a ?Pl(»IC?|lB« 5RfT I 5Rflf5?r 

froR sms, 2012 wife an lwf»iw 5 ?r ?-w fjfrs 4 WW1 a? ttwt fro® 10 ftrfror Sjt, to 
a^TO TOnf*tS 29.3 kg; StTO 11,1 fi#TO fa, TOTlfaf TO 5 kg W?lf*r 7.5 f3tf*RFT fa, TOlfa? 37.5 kg I 
a<t ^ <jkpi*wD ac*ic* TOifng i kg ■a ^ crow i c^Scto afewnw ^rrifr <®'-iiw ^ 
to«1v ^*o ?-^r aftro wot Rft i 

QfS*f Csi^5 ffrfSilM 551 ^tTSRt 4 14-! 2*2(113 tl ^lf?W EPTTfW af®CW=( CTO 1 TOT TO, ?W<WaR^ *HT TO§tC5 
afirro twa; Sarro cror pb. Hg. cd. As. Cr tot Saro c r ??ro i ^rTTOrora to to. ■grot 

fwraft f&fe liPflJw i kg *Rs pb 9 .to^ ®ro i w fe?r a? % tomt toi? tot aw 
^9Ptt i)iDc« pts fe*r Rto %«firo-awT 2p inf? « aif^p® ^fecrr "m to? tomww 

^ i (^caiT 3rfr^r 'srprffl wtrt aro ftTOiT^t ?*^nSfra *)f3»m 33 toiw 4H3 arw i <af6 

Scjwsfm i 

4014 TOTO a? 5 !® TOTCW ST5H ’STTTO WfHW ?wwto Ito fiRWlTO sillWetOilkj TO RW 

csrfSk c*w afro*t afwffii c^w , ai?*r ^stotctt toutit as. fw ^scss lass *5^ s^tocss fegsiro tow 

'STTOTO^TWW^I __j 

W f »R Bi a CTOJ? CTOT TO ?-aC^R tPTOTO ^T f(l>ll?&; *TT TOT atTO TOlit TOT CTO WC*I aifclWT 
TO feg C*1C<*1 ST CST5S5 STSTO TO I af*fST a ^nfSFTO t t1s5 W 1 *RC 5 TT STTOTO 4 SS SWTS S®ST TO 

toss i di tow «ros slsmro ^ss%t wsawrr i 
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(o) TOi j o to*t st<piw^ tot *rtfro ^ i ^i^ppr wtcto 

wt& wr ^-*r^ ®rf? 7 T fro ^ ^wr 
fenc< ^trfe to* ftin ^tosr 

TOR^far ntR ^pt^Wott ^ wm rifa hR 
^ft^^nr *r1wn^ *nf%, ^sriw erHfrw 
3 TTO& fro tror i cHWt ^N 

TOteNf *fT?r ii ?nfeur ^ ^TOr ^*f TOPTfe 
mto Ptnr fro TOR *^*1 TOw (fear i,*o.«) i 
*f%w tor ws toto « 

fe 3] 3frSr£ TO ^WB ^ toTO^P ^*fTRtTO *TTtTO 
to TOtTO wf*f TOR TOr i feijmw 
^tfj gj^jiiT fe$f ra ^ifer ^ 4 ctor ^ipwtt^r c-wRr <£Rt f^r?r rt fern crto 

( 7 ^%^ 5 tt^fpr w>\iw} r^TO «ni^ i TOrt ^ TOr TO^* ^pt to TOr ^tofr s 

c^m ^ to i pr wr TO; rr * <?m Pfes *E 5 T w i nTfro ^%rou TOrt^ 

hkw -jept ro* i SftF rr 3j<tc^ 5 Rrarcm to^trr^c^t TOtrt rtts^ w i tot m 

totwsict to to i Tops do TOro to to i 

^toh froi^ rt f^ro fero ptIpr ^ftw, po,, 3 " TOtfs Ca^ <3 Mg-" 

"jtot ^c?r s^trr °iR c r ^mtt \ $ ^ ®? Sfi^ towi-s ^Nj ^rh. -s^er 

^n rt^, ipr ■ p rtP^ O2 ^ffipn^^PT to i pi mi 

^j-p^f pj^cR -3^ ^PTC^l? Jj 3 i f ^ ^TO ¥PT ^PTSf ^1 O2 ^ 

C^lT ?.ScBlftt^*l=T TOf 1 

<K^H ti^ffiT I & ?5R ctt^^n 5ftw ■o^r/sR (DO) ^ 

^-pff^f\s< ftferf #1^5 TOT Pi Cafe's W I 4W Pjwi^t^ (Biodegradation) 3u*Mif WT ^W I ^ 
sfero C, H. N. P C^PT Mfw ^ £JTOT ^F^I?.^ WK TO W ^T'T ^T i 4 Pjwhstli 
5 ^t ^5 'aif?ics»t'ifl TOT^F^TO i 5 PT f 

'vbl^l^HI, TPITOM 'Q «0Sfr4 CTOTOI'I TO ^PTTTO tTO fe*: 5> ffe 

^FT i i£ *nf^ TO^IOT ^FPT WRIT, ^RTO, ^itTOW, #3?T, Cf^1?iu>! Ss.dPr C^THTO 5^W TO i 

(8) ^ ft Cfr33 : ^arfW TFTOR ^ <? TPR' « ^>i{,*i< ^TT fiftsf ^TTOf^ TO' <5 

l TO' 'S ^IjWI^Rs TO?T ■Q >f( 5 c- ’sn^TR SHTO TOT ^ ^Tt I ^S h 

^T ^st?RFT SrPlW filWM^''* ^feTO TOTBTfTO 5 ^TOR ^T TOfRT WTOTW Pi^ fTOT 

^=r TOn i f%r*r®r ?$Rbji ■ p nfe? Pct nh s ^ co^ ^pt i 

r^ -— “ — --- * — — * | 

NH.-CO-NH. + H 2 0 —»2 NH,_+ CO^ | 

NH, ^TTfSf H I ^Ui l ^ i ^RR TOTOfel TOt TO HN0 3 ^ ^ifW*S ^TI HT IWT TO S^TT 
h i^;cg& ^r?r ■ p ifir c ns' ^ i %few ^ hi*?c 5 ^ to 51 ^ c^tr^ i fro ‘pffwro ^fMT TO - 

"^T ^Tg : iKM%^ ^Tl?^ CTO^ TOT \ Rfe■f^^TO 4 ! 2ffelT¥ TOi^ !TO f^KRTsTC?^ 
^TO^TTOf *lStt[ ^ ^nlTO TOT ‘fl^dal? ^ff ^5 GSlWTOT l WT *ftPw ^*T TO l 
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io ° ^rr?R : 1?r#?r 

(e) cm ^rr = arfo w sm 25 ftffew mum fwtft cmra ^ 

^ ^ ^raw ’nto ter m 1 % 5 -j mwe at*fe*nte a «%-nfw c*m 
9 ufra<mffrtisifci&m io ffifere oaffim c ^ i fern BtpS fa ^»rm »nter ter «nfetnrq psm 1 

09 - 12-2014 & ®riw <m <t tfr so *irmr «*iw «i ?jm w»s tejfvii-frr «ra*r 

: 5 rm jn&iPf qc* wr im wfr -asife <S 15 m i wt cm eswf ftwm w wt wtif 

m em. *mt ■^fc® ^?S cm ?fte nor, ^wc*m eoo ^ ter i f vsm aiftr mtm ^s i ?fte *r$r (3i*ra 
araw wiinajrs, #^#nr a ^raftfe ■sjht^rs 'wfe ^r 1 Hfc>«in><]> aps^- twj 

tr^fscsi? a*ra 1 fo% w « ^kprt qsssm *nfe msm aiS 1 site *nfe m? 
^ csi wrer, fengr »n*<m Rfe wnaw fl) qnprxBnmn "itfeoraiair ^r w-iffi 

w^ftaRT m nteaiUt csrfere® am *ti^ I teumi *nte<t $«!ir “^ftwmfer am *p$ 
msvm M* w to *p*I 5 CT i wm ■nmm frra teate sfe, a^rfe, sfem c^ #sfotee 

^TTW ^ifg-qo-i ^&C*T ^J 3 " fewstw? aifsTO | 

55 ^ntn? 5 W, is»k 8 'Siafe *ii<ift»rqrpnr tef*r c®wtr mra? irvm mas 5 tsjci wu ate ;jrfa*rrsT 

>fl5fr<i>i<i is® 5a <m ter ju rmr rwme ntia ^t? mw fete? ^t <rre tefofMi 1 

22-12-2014 ti ®lfiw Wtfeni?? °fete fte? aw? arfijfei arp^Jj ara :•<•&£$ ii sr ar:' a^ l fa<» 

few TiW ^(FfKW C®C®ra WfffeiT f%»R 5 PEFT I C®*T »H 5 m 

'^T?r Wi - 4 >r*^s am, 'lik-i ante « Sfitiw a*ra CBPBT am, ^an% e*ra am, ^1 s^Jf mgay 
#tera sn^arn. 5 ithoti« ?wifiic 3 ?cira s’ijwjrsw itwwWsiwwi teirti^ 
wpi *ra pfimpBr c^ra ni^wuif^ a 45 tef*r am' ' 3 ^?' aiiK^ 1 

(ii) <sfr : *prr a ^trt »raOT sprrafte- »o?n^ 9 - ^ha b aj^ 1 ots 

fww, ws-v teir-m srt www. «srpi? mj ®w m ^n mt 

« ‘tprra^ ^nm <nfr mi ^i%s mu ^ « awn ^1?™ c%s 1 
ife% mm m ftfcnw DDT< BHC DHC _ ^n^HR. Pifer, am, few. 2. 4 - *Bwm i 

$fm, fent^r w^ifir mifcvft w ^ mm ^ ^ ^^ 

c^fmotufs atm" a *^i5<r: 

( H) ®l^iet #rsi fer : arww? : 5t?t irl 7 r,c W? 3^ <1)44^ PfPT apT®K & | tJ.Ei fef ' ! 1UE 

1 ^TT few uprrafe s^T. c^r. 8 |w fi% *smm ^ ^ 

*jq*r sife 1 

{■&) ^nrite iw ^ w? ^ *n%® fe« %ir *nfe wp*r ^qfe 1 wip= c^im 

<psiwi, nfe ma w 4Sfi fe*r Pter sr^bs *?$&* *nfesw^ 1 mt^P ^rrfeife; cm #fei d 
sfera antes sfeu *re^ 1 

13-10-2013 ^ ®i#w ?R'iicn'f ^5 a 5®? fte (ftfte). fwfe® tmw, cwtri ^ t 

4 )^t«rt!br flP#m*T a ^re-wt 5 mnf ^tw i Pn^wj ^ m ^wwim wjw ^wfe ^ 
fe^r 4.0 is w teifter «wm®ia mm* mm im fwimw ®% 

Pwlwt $*lte MCil W 4 WI aiM-n qcBd I ^ 4 B4Hw OH V few# ^Ff Wt^Wr 

¥&FS -m mm atMr m*t 1 fe * ^r w« swifNtw* bwvjft a ftew mm ^ 

tec? 1 
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■’rfro 1 ? <*ri?R loi 


l& 

Wfi = *vfcm t^rpw ^FscBfW^ 1 >\\$mj Zm r<^nfsT^ toi 

frow?t TOff?r i 

j^ + o,—Nor, po i“ ® so 4 -‘ 1 ^ do ^^tr ^ bod ^ 0 ^ ^mr 1 

PF BOD 'Hit TO? ^T DO <3? ’f^TORT.JCT? ^TOT l 

m 

a, ^n 

#5tTO^B?Ra - i.\54 : 

1. fTW *n% aiic^io TO aifff^ qyf cro 

3TR%T TOtiCSTT? CTOT TOtftW ?-?^T? TO atTO '*R?T TO? 

As,Cr,Pb, cd^Jffe^Ttr ^’sn^m cirmnfa m\« i 


» I ^CT <1 g|fc><r>i<' (Prevention of Water Pollution from Source) Q 

«nmcH<( ^tmicto? car>FT*tti> nrfc wto? swr tot f*r?T5?w w fsr»fsR, TOSPreRwsfPnt NSft, Rftr 
w, c^TNr TO^Tt, ■strsrs? ^tssrar nett?; st?r i 4 rr a ^rpMfcsiw ftwf tot 

TO RW Rf*RST;*f c*»M? rrffR vj?=T f^rroT TOT R®? I it TOTITO? ^RT 2f®TTOT TOT TOT I 

i. ^fr ftNra TO?T : CRT §4^ *TT TOa f*1STS?Vo TOI <1# RTO3 C*TO ■SsFfR'f ^R TO 
?TO i arfoffc f% <f-1< *I HR ftro Wfl C*fTTOTOsra TOf? TOR® TO i ^TTW RSfl C'lBRTTOT *t#RFT TO 
Rtro*i arfw«? ^5^! fefew t*W fpfpRf ar^sifV fro to i .sctoj ^ctew 

rItor few « ^tT-i ,’irr ntw frcarcwsttw? rrt to i 

4 , uro^ >n?r R TOR : ■stfiiC'o ^ 9 <t>fi 0 w«RR to; iiF*f«i* ’ifirTO'f TOraf-w rtto toto 

C 3 R TON 2 TOITO I ^TOiSr feRC? £®T? RTM? <T? 4 N ■'i" v 1 w @<<i>|(.[>«W\bI 3 |j^ TOW TO I aifaw RstcjjC 
<S RRW& RT? <J<4l< TOW TOT «rf*l*l TOTO?$ TOf fcw TOT i 
«. ^I^Ih-F RTrafTOPfR RTR^T = a ft^vERICR? ' i nT^TT*R TO^T ftf%« TOt TORN i C2R, RIRT, 

rrr rt ^tcton rsrt RTfr to'H? TONfro rt #r <jri ^<5 ?ro *rrof , $5T;*r<R«r rt 

STTO «T RT 'Br^TO ^ TOT CTOS RTCR I TO'T RTRW TO dRTFT W RfTOTTOR RTO 
<TTO RRTRSTSTCR TO’fjT TOW TO 

g, fptnft? 41'5'T!*!CTO TON iH’JS'l TOT : RtRRlfa* ^rm Rift »jTOR TOiffi RTOW i Cl-fS 5 

^!ij*lf*fETO TS^RfWR « RfRR# TOT TORT^TO ’ifTOCTO ^SRJ TO '^FsTO TORTSw 4115 h|TO ^T 
JTO #f5^TO TOTO TOT CTO5 *TO I *f«C*M <1J<4IM<SI TO? af^S lTOt»RT TO'.TORN 

^pRfef I 

<t. frfl*TR <H41M W<#<5! : 'TlNTO^ %TO TOR a (RTSH <j<4|M< C$m TOTOTO^T ^ 

TO 4 fifihl TO4N fifw TOW TO I N;CSfw fi5l?l^ <)<4I< TO ^lE5lt®Of®tTO fsTOCBr^J 

TON=?TCR ®fS TOW TO 1 

(b, ; c5«iipt (7t«to to TSTsrr*fTTO j> m? c t w^2r wrm rt tot. c?rr%?r towRt 

*3^ <1 sfSfe? tj CTOT, TO’TWR <T f^r^CTO TOJW *1# <T WIC5 R CTOTF, ?1 J ^IW 
■ ? ra^ crow R TORRT, ^TOfro TORT TOTOT s#? 'llPw R CTO <3TO ^nCb'S^®PJ e 1< k - feiJWW 
TOCTO CTO TO^ST *f^S TO TOTO WT CTO TO RWllTO «ncRl*R TO 

WRTRfRTO^T I 
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io$. 


5TO5 : fe# 54 


h. wffew ^ cm ^ to : wf tor wfesw ^*r cm sff*r wrwtcS * w®tw ^5 ^ ^ 

5flRtc55 2J^5?<3 TOT 5C5cs i wf5WW515i5 PH ?5WTTO ftlVs TOC's TOM'S* 5TO515 <4 2f®H TOT TO i 
CTO5TTf% sfs% 1 W 4S« TOTt^R 5T TOW 1 W«7W JftCT W&WT ^WT TOETS; fit® 5 R t f% 

^S^TTOTO ETP 7WW 3«TO 45* WfelW 5 ™!r£ TO®W 51®lt® wfeTO VfrhsTO 1% fiffefero 
TOTOCTO WWT5 CTO 1% TOST *#m TOW5 TOTO; ^TC5TW TOT TOJW I 5 &HW 4 TO^T 55T ®|t$ i 

f*r?raw « ’•reiro to&wtW to® ^ 5wft croro tor ^rfeTro wfe tot^wm jffro tot tos^, m«r 
to® toto sri 5 fem, '%i<=i^n. a^FR *<rpm ^tttot topt? wfe wtoh tot?t c»iw wfenwa sht 

’fWTOnflWW >355 tRiT BUSf 5HC5fCW5 4 <JM^r W35T TO I 



TO,PW-|* 1 <T’ TOT « SlfTOTOH - l.Ofc : 

f*T^CTO TOTTO15 fe* OTW W# ijTO 4TOI Wfefa TOR 45 ? CTO!R 5 # TOM TO T-Op 


a, 1 ■ ■ ’ ■ ■*" • • 1 ^ n m- i t.1 

foftw 5ro45 a%roro fegr fr f- 5 toto ctot to w few 45# sferro CW5 tor i 



*rtfe Sfr^f^ ^r-Wf^<p wr « a$m (Natural Pollution of Wate 



» yo.* | »ftffe aflyta^P ifyr (Natural Pollution of Water) ___|J 

SfTffro TO® fafttfblW W# *55 TOT TOP 1 SrtffTO %TO®WT5 5C5T 5WW- i. ffr 555 , TOP 5 tfTO 
* J iHtlt*s tswPio 'Wf 1 *. *|Qflftferfef® *WK I «. few 7*5)51^5 TOW I 8 . TOtr I 

5 - 'gfepr, WfeF *R 3 r« TOlses w> 5 *fe wwtf: ffepr, tot$ «jto « witos* to afefe® ^r 5 cw 1 

4^ swfro 3TWTTO ^TICTO WXf$ «}R (7TTOT TOTire 1 4TO TOW «ITfTO ^ WC5 | Sf^sfro 

frjr 'irfro stTO sriffiro f%fe^ « a^gf?r top# fsicn «nfro 

t^ro ^rBirr 1 ^ft^rcro w ’fmro tow to to 1 4 aro ^nf&c« ^<Tffw g<% to^wj^ 

CTO f^ ^Fs<i.fl (®?r WM CTTO Al, Sb, Cr, Hg, Cd, As, Ti, Pb. Ag 4<T CT t ^Pl^ *f#t'ga %g's 
TOtr ctw topt 4 ?r «trfTO hto aBBT 1 

1 =lTCSt?tf<t% ’St^’fTOT fipsf® TOW Wo «n, ^ WTOH, f^w 

nrfW^ fsjw *nfro tor ^ttn 1 

Iropt iSTOtp TO'r: few ^rorgit tow wfe sffff®^ at? 1 ’Scfbfe i. Srt^. to#, 

^nfero, wrr^Pr wrofe^ ftwacro tot wsbw ^ wr%, to^t, Sfero 

TOTST ^JTTTO TOTO « WtTO TO 5 TOPP T^fW TOrlW •!% ?T TOfR 4 OT few TOT I 45 TOTO 
srTRE <TOT%[ i 45 WTOT 5JT5TOW *fl# TO'T WC5 | 4TOTO TOW ' S f WKVTO TO i 
fh^fe- *T# tot TOW (PWTW ?Hf? 3 ?TTOWt ww TOWTOlW?5W lj^ef ^gT?T I 

8. TOTf : TOTO <fW faforj 4=TR-‘ gift's TO I 45 TOT 3^5 Slfe « Sfl^t fefefa TO 45% 45W5 W^CTO 
TOT #WW5TW WTfe ^*r 5T5 i Wife few =« To I TOTT 5TOIT W5T CTO fifes C5W WTO WWfeT, 
'SWTO, wFs^W? TOTTO 55 Wlfetfer C5PT I TOJW TFW foFojj fel>S» ^ffR^T ’ g |f ^i>)^C'Sr Wlfes 
fec^ 5TW i fifef f»fW5 5 Wt 5WPf %5W (^T WtW555 WTO Hg. Pb, Cd, As, Cr, Sb twfW 5RTO 
fero TOTI 5 Wife® few TO i sprsi ig 2TT%TO Sto 45 *frFfi«M af«T5 «[5? TO55 i TOpfsiTO 
5T5JW 4 5TJ®WT TOT5WC5 "SMT^firs TO I 55JT5 5TO >3 55TT W<l4’sT TO5 W15T5 57(55 5T ^ l 4i5 
CTOT CTO i 
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» (Arsenic pollution of Water) _ O 

*TtH? A'TC^ffao 3 Ri*QRS 1 ^ ftf OTlfa ^ I (TrT^T ?l*p f 4 *jfe?T? 

^rtiara i ^ wit? ^nrr ^ i a* fe7w \ 

fa?it*T*fT? (AS 4 S 4 K (As : s 3 ) 1 w IScti# 'S 

^rtrfw i nfes ftwtr Ws *fTC? 1 cw (i) ^riwr^t? mi) wfltw iAs 2 o 3 ), 

(*.) *nw i ?5 (V) (As;0 5 ) t (5) TOlfa*nt*T 'STlOfPi^ 'Qfm (H,MeAsOd- (8) ^itfw^ 

fMe.AsOO 11^1 Ptfes 2j7?fiw5TC^ 3 t? « C^T ^rm 15? ^TIW I 20° C^. 

A 57 O 3 As run JaT«J®l 3.7 x Itfmg L~' As 2 0 5 ftPTC? As(V) -a? ^NT^T U ^ 

lO'Yng.L 1 r £^C<M ?lfB? As C?fa <F*F?t f^T ^m. ^T W CW *T[fr? ^53 I 

vifSu> ai ^ Fe <a? ^rfirwr ^ \ s ^?r tot ^rar c^s ?nr i f^nw As ^ 

f?fel sfW ^St cm^ ^rf5Tt5 (CoAs 3 ), R.WfatW (NiAs), (Fe;Ov Al : 0^4H 2 O), 

^fpffvWT? \b (As 2 S 3 ), *tl3.?l3I?*t (Fe AsS) I *Tlfa *tfacs?« WT 

gptf^® ?'Qin? ^nr as 1 * « As 5+ wit? ^rr %*f tot i <r^iw rtt^ 

W C?PT 3TWR TO ^ firfjHflfS WTWT ^3^rW S3HTC? I As *TT?3T?T> ■•SlPffwt^ 

( as 2 s 3 .) ior i 

FeAs S + H : G + 0 2 -> Fe 3+ + AsO a ' + SO, 2 + H"-> Fe{OH) : + H ? AsO, 4 H 2 SG 4 . 

AsS^ + H >0 + 0 2 -^ H 2 S 0 4 4 HtAsOjh 

f^Ts? f 1#ra ’J-tfRaNCTfl 3 W?T'9 As Mlftl'i SOT ^ i 

Fe 2+ + 2H,0 + 0 3 -»Fe(OH} 3 + H 

HjAs 0 4 + Fe(OH)j-> H 3 As0 4 + Fe(OH)j + H J . 

l-FAsQ/ + Fe(OH) 3 - > FeAs0 4 4 H 2 0. 

FtAsO, WflW*T fipMfw As 3+ ‘Q As 5 "" %*t i 

nrf^ As i 

•ii^t-3 T^pr pt wi c f3 ^ii^Th^ ^ i <$T7^m ^p^CTm ^rr- (^ } m 

WW RHflpp^ ?r^rm^ '<m$% ^ (^) i ftfejj 

^PTF^T 3 PnjRT^? ^ifT 'flMtMfrMW CTt^T 5fK^ i W Plf^ fe*f ^!^T?J i C^fl? 

ttc?F 3 ^fo<H ^snr^N^ c^f i dK fti*r %? ’snfe wgrai? sn^^f ^c? 

ttst ^ir (WHO) ^ mm 0-0i mg.L^ 1 1 ’WW ot*jt ?r? i 

XfXlbb Tf^r^Tf o 05 lUg.L ?n^TC*t? ^C*J^f5 C^TTt SfTPfR^ 

0.25 mg,L" 1 ! Rra^fi! ^if^: & | k£tXF=F ^tlR Rmiw ' ? TR ^< 33 ^ RTS^TTFr*! 

cinfll? TftpiT 4lfea^ sjttj ^ c®W 3 w * ^ir<T i w t>^w:n ^ i^tut 

i ft? Rfefl &&& ojf^wr, ^tc^Rj'ii. ffifr. ^e'TO, ^ 

R^TT ^ 5 IT^ I ™ w f^f «H? 28 >■ ] c / 1 kg ^ I 

’anrfR* < As 3 *) 4? (Test for As ^ Radical in Water!: 

*tffaT i : 

^?l*4f HC^I 2-3 mL *T|f? "^rTTT^ H^S ^TTT^I yt^FTT i 

t up ?? t 
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ioe t * *ra 

« fcrsrrs : TTiei^i?^ rAs : s,> ^?r i 

2 AsClj; + 3 H>S-* A* : S ? 4, * 6 HCI 

($^*T 

As^ ®*r%5 i 

•ffter ^ ; 

r ^ i nfe m\ ^ 90 % ^fe?r \ i oo mL w 

10 mL -<R I 'ij *nfe 3 ruL f=n3T S$rt* *mf?W *m> HNU OT^T ^flCST ^ £fl¥ 

3 ml_ 4 3RT i £fT3 f^TTO* 3 ^5 ^ fe^lcn fea= i 

WR : essm rrr c^rrR *fi%^r c^^T i 

W^TTT « ^HRfers: *Rcf 3TTpff7n^ wfov \ 

- . ■ ——- ■ T » - - « ^—. ——-— x . — m. , -- ___—> = 

3 AsClj +■ 2 HNO; + 8 H 3 0- > 3 H,As0 4 + 9 HCI + 2 NO T 

Idl *1 •$'■•*■* : *1 lAf'T X^P'*''.*^ 2-3 AsNO; 5<N (TTF^f j 
(ai : Wlfr WA* 5 «fl’? 0 - , I 5 ? I 

1 a) ^TNnrr« fftnw s ^wfsr ^rw*! 5H 1 

H,AsOj + 3 AgNoJ—* Ag 3 As0 4 l + 3 HNOj I 

f 41 WlH; *T 4 ) 

’#tre As'* 1 

(hi *lft*T: 5*OT?I ^ft5 SUCI W:TWlfr?R *|fa4{*B S^t CTW W 1 ftafTC® ftet Sra $3S4Kt 1 
(i*) : ^»pr ^*rccv*r $ 5 ^ 1 

(bt *mn « f wra': sap ^sii^fTf^mre ’STOwr ^s 1 

HiAsOj + 12 <NH 4 ): M 0 O 4 + 21 HNO,-> <NH 4 ), [As(Mo 3 Oift) 4 )>l. + 21 NH«NO] + !2 HjO 

_ . __ _ _ _ 

As 1 ’ 1 

(o <Tfm : ««rs siz*i v r *u* NHjOH s^'t ott »j?r 8fw^f«m r ftar«f (MgiNO,)* a 

MaiOl1 1 ,] ^c? ftjajsfw a 1 

(Cl ^ mrmnij Wets-st I 

(ti^nr«l 5 wra: 

H ;AsOj + 3 NH 4 OH-» 1 NH; 1 As0 4 + 3 H : Q 

(N'Hj)j AsO, + MgtNOjl;-» MglNHjtAsO^ + 2 NHjNOj 

(’IWITf) 

*1#T5 As u ^tffW I 

►> i.^.o | tpHTHr gsre (Effect of Water Pollution) jj 

1 ar*fi»ri - 5 -^ ^ ^rt *(# 1 a mf^r ft^nr r n, a wrr .vt<i 

*lft 3 ? f^ , n#Tn ^prrafira' srfajrn ?r*WKtt »niiT w^iw awnsfll3i Sm*fR 1 a mfr? 'srrara 

srAf ^wfr Tv-j$ir.<‘t. i^ix ; oiP^ff mw 1 infe sHAtcsrtf wn 

Kini'-SH* 1 *nRwrs.* ip;*rT U^vtiiJs. * 1 JHf[f|?VCfl'J(. *f.«l4l, ^w, wfw. ^m. 

C^'S, w-B-sriwiE c5 r ''ii'3'iT>r^ w* «« 1 a c3T?r#i^n<j ®ti^c i 5 ftrw fro c?rcfl?r f%i? ^5 ( 
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<TO 1 H 


Soff 

^TOblWd TO PH'S gffw ?3?Tf?r W vaif-H<•,«;»( (DO) v3? TO? I 

« e n® e t f^ro^r do to* ^t; i 4i to* 4-6 mg-L* 1 331 ? totost* i do TOt*ro5rc** w 
an% « #?* 5 ? 4i*t *nf* to^ti s?«i f%cro<i TO44IM4 ^TOroft 5U i TOf* *ro*ra wf 

TOf*sT pH %TT 6.5 4)<r f*t? CTOW lilCT •nfsr ■'TO*? TOTOTO ?T3T TO? I TOfTO® Wjeil 4X^.4* ?fS»t ^fm ^TOp? 
, 3 fg^*T totoit ^fS ^r i 

f^fw ; 3 (?St? ? TOH l ** f ? 5 (fTOf, C4TO?- ^fTO (Pb) ^Srf*® *TO*R[ Wt xfesn? C^T* 1**2. ^%. 

t) j ' <nra ?T 7ps 5p®H *PR, fTOSTTf? ’TO?r<js$..Jp{ TO? «ITC*F I amwlfs (Hg) «f*'» *TOTOI W TO*f*?i *4°T»R, 
5 t® >$ -pff a pT[7g ^T ffsf, ijfS®4«l. *fTOT?, <[% ?«TTfw TO? «.k.<P I TOf* 4TO5fTOITsr {CMI 

ijTO'T? TFW TOF6TM -3 *pX{f(.X? TlTOfa«t- &TO Rltij'O 4/3¥[, -aiftj-S »W5 53TO 3 'Slf?? ^CTO'fWT 

toto c<rm « ctoctu 33 i 

TOf*?® ^ i pfcup ktotoj w vr-jtro i §®i? ftxr^usrf** s«h 1 

C*P«* (i) ^TO^sfhr 8T5Ft (Gastro-intestinal effects). (}) ^5R3FW (Hcmatogic effects), («) 

TO3Fra 2JTPT {Dermatologic effects), (8) *f® W Si*l«r (Neurological effects). (C) 

sfSfa {Cardiovascular effects). (3) TO** *fl3Fff Sf*T? (Respiratory effects). (H) ^ TO.2Ff@ S'S:? (Renal 

effects) r?r,« l ?a l C4 StfrTOTOTOl 41? afof? cwm TOC5. (^) TO«T?[?t TO51? (Acute effects) 3 (*) ^M?ltt 


£f^PT (Chronic effects), 

<jr TFfflfl' SB!? (Acute effects) sFvjW Sj^iuu 'ffi i 

'to c$u® ^jf§ i sprnr^r ^nwi 

i^T I 4 <1WU _ ^T?T55T '6 C£Jlf5CH5T ^rf^TETt^ ^TRT t *K*f 

-f,m fmn ^ 11£# "c&m 1 ^sr^wrfeFi wrr i 

^ i frPro? i EfF$r*r c^r^ff ^ i 

2 ffSH WZ® TO l ^K=T ^pr^PT 

** *1MC*!Mlf<3 ?fi^r ^ i wrCTff^ ^TTTCTl ■■aff^C'ST^ JPt 

^ i $ ^tjpT fentai ftH^ fe*r (?rrfe^ i * 

wjpfj cyflte!^ ^nt 5 ^ "?tfretc< ^t<r4c^ c^it i ^fs 

i ^ C^StTF Jffl, f^lOTt <r-iwl^^1 5^ ^ T ?I l 




oo 

/l 

p 

F 


T 

T 

J7 

Jtp 


fo f yr ff r «f®r^ (Chronic erf'ets) : 

a*lM4 TO«rf 5W 
STOS^T sii^ "55 l MTO. TO?. ^ 3 
fro?9 CTsrein *fs=Rr TO^a wra 

3jfl ^TT 1 JflT3? 3 TO7TRI «T^r* 

aiifbcsm towt ©f? cto( ?? {fer i.4.5) t 

^ fflt* TO* WC 5 { 

fTO5T?r ftMlftw, IfS^pl 3 •ilPlC'i 
^ TORT I 5)^I§1 4l!C>fft*l> 
^FttXFSTCTOr W 3rf=5TWt CTOT* CTO^t 
?3*TOTO ^TO** 4.1 JS® ?? 1 
CW 'iJI^Pir.-ir? ?lf) ft’ffflFW? 414'C-t 

*TOsrrrot^. ^rnfvffwr. ’amsrprfi'^ 



ftar i. 4 i •■ siH4tb« towMc-m 
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«n3pra ?j% di^ i SJT^ , wfcrefftflK smRwatl.rEK Jnfiwgntlfrr, fitcaratr, ^ 

sitwra caiw? ijcBt ^sfjK ^ ^rtfas ^fS 33 i first's ®WK wi 

^fir sr, 5T® s ntOBf *?sra WT. W ft *i^. ^s a *fTOT ^CW $*W ^ ^ 


«nw i 

^WT'ST'S ifSFFT 3f5>p|5 apoFT (Reproductive effects), fwSuftsSPw a«K (Mutagenic effects), •wf’ifmetlW 
2tm (Carcinogenic effects') ^TORT I «nrf^CT5 ^0 flufirtW DNA 4% TO I 

20 - 03-2013 W S&rfm ^T 6 *oS 4 -*oi <3 ^Wf to&too I 

C=n^t W $WRJ? I m (M$ ^ C=rf*T I CSRM 

UH 3 t$rTO. 4 $< 1 | TO 'S ^ 1 *r 3 TO 4 CSt^t! WAlfa^ ^ i C#t ''TOfW C®?*TT l 

^ CSfsnn ^Tf^T]^? TOTl i'bcx? "SR ( bHi ^ I '& 'S'Slsi ^PrSHC** WT2OTT FFr 1 ^ 'Q 

CTOTTOt CS^T j (^TT¥ ’tfUMOTS TOTT b^bfe ^5R I 4 OTTO ^ WS b8b ; 5R I CTOl^# 

7 f»^IT 08 b^ W=T iFR ^ ^?TO io q .o i 


OsTiT l C^ (U®fPFl?t ^TfiTO *1lfac<& ^TfC^<P #t5? TOTFO TOTO ^TtpflSwl ^HUT ^Pfe 

, -z n rjU<b utofs to f*ns « ws tot ^r cw f*«i« TO 

ii^s© - ^ i i"gi<f. r to itwPW ^if^c 7 ? vHfifea ‘^i^ c i ^T i 


n 




ft ^^rP^gt ^gfft (As, Cr, Pb, Cd)^^lo ^hri' 'Q jjg 



(Causes & effect of heavy metals addition in food Chain & its effect) 


p > i.VL* j *rr$ (A s, Cr, Pb, Cd) ^ ^t^r _ D 

(Trw <Tf^ i c^lV ^Brf? «fft ^ i ^ ^ift w <v$ 

Hg t Pb, Cd. Cr T Cu, As, Sb, Zn. Ni W^l I ^1 (As a Sb C^RT ^ 

OTTTf^W WfJPT T^K?i 1 R^I'O* 'S WrP'pR^f sn^*tWT^T I <3 

G£f% STPTHJ #m (100 ppm ^ W&f) ffFt dl^r d^r <r© (Trace metals) 

'pj f^fb'o i <S^ 5 g.inL -1 ^lwac^P ‘fl^T C^f*f ^tft KT§ ^ft 

i fed^ ^JTf^i^TT snff^<- ■'S 1 [ n 7 ^ ^rt^TDr afiWs ^ ^r i 

As ^ “^PW : ! *fTO ie tW^ As ^ 1%CT I ^llfe t ^ e T 

feo ^ i ^#tW f <T5^ W fcrOT As 5 " 3 As 5+ ’jft W i 

As 3+ 'S As 5+ ^ri c>[fr<f- ^Bfi E%»« t ^3 ^jlw j =Tf^r ^sfr ^fwtw 

?i<^ 7 c<id wi w ftesr^ di?r s fe?ir w5> ^?r to 

tglffig CTO >l^fw ^?T i CTO^ SSa^ceT#* CW C®^5t, 

cro to*t cro^r ^rfire ^?r i *rs<i ^ w 

■ jf tltai 1 tow ^ top^rk €iw*r i 

fiTf^t from ^ cro ^ch'P^ ^rrf^ cTO As 3 " £fw*i i ^tqcan ^Ttron TOJ^ tot 

figC^Cd '£W TOP^J^f^ 5TC^*f i ^#T 'TO TOH ^PC^ WRTTf^ 

h TOP^T^T i 
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Rf?C?*t?TOR >o«» 

TORHI TOsflSSR (Fe ; AsjS : ) %RC? As TO® i WH R5W jflt TOW 6300 mg kg'* 

nf^srw to^P i <t» to® i tot#® ?w pb. Cr, cd to fawiwd to? afTOn afnwta w ?? * 

Cr TO W ^STTRT TOR • TOFW«fW Cr TO ^S?n? -ant'diJ SOTH 3®? ?t®T tJJM| 5) fTO ®S?T l a f»ttW 
capr=r fai% a? to? wrof wfa afron Cr : (S0 4 ) 3 an*® 3 ? 1 a taw? ®aw<( to? afl> ’few 
k®t tor 1 ftcg? ®iai7p farffa, a? tost caro torwc® ?j<w ®?r ?jr i a caws Cr afawca ftc*r 
arc® 1 awrot a i w? fTO^ # 3 ® f?ts?w afRfe? K.Cr.o, 5?a toiw ®?t to, ?«r® faisr K 2 Cr 2 o 7 , 
BaCrOj, PbCr 0 4 TOT TO i ®T 7 &? WTO, ^®TO. amid « TO#<ft? 

®?!BT CTO CuCr,0 7 CTO*# TOR? ?*f, Cr,(Cr0 4 ) } ®lMt ®f, K 7 Cr,0 7 Cr C?tW? ?TO W 

afrof*®® ^ i ji taw^ Cr to* a#, atfa %ftw tert aRpprc® am ®w arc® i 

q i y n wa ?r awanr 3-tr>cf&B(faT a® rwtot? ctot to -s ar#^w? -s#? fro TOfr #sr?r 

a®T®R ^?aitw TOR? TOTO Cr TO afTOTR 6.37 x I0‘ 3 mg kg' 1 i 

Cd a|f TS TOUT? TOR : TOPfsW Cd TO* TOa®TCTO TOTTO S?? ?!RT TOT#® C*TC® Zn, Cu, Pb Sfffe 
TO®? #TOfITO RTO ai<#CTO TORI? Cd *H'f 1"l5W«Sj #PTC? rRimcH HR aTO Cd 2,1 TOR (^ww 
a# t in#, $flpr ®c? tott'IWw src?a ®t? arc® i aTOsrs ?fen grPs® S'srrtr ?j?w ?r. %®r- 
<>H®f^3IW TO 1C > #? 'sfs^l'I fen? «n<TW Cd. TOWft TO feTO? ®RTO® Cd TO C?TR, f?f%? CRf^Rtt® 
§RRRTR tws Cd, WTT? To ®TC3f *t)?W CTOTOT a? Cd. MPtlffelW TO^a Cd dlRt 

^pcs frow cti&s ws cd rtlpfir ?rn af«tw to, ’fw *nft, ^nf& « 

tot*p>h?t ®fw*r i di^rsT's frorfsRs s csttot?^ to® ^TOtro tob, wfro ^ttoitor 5 

®atow, 1roiMt,Ud ctob m*mrsr« cd TO top^ww aiwn ^cs ®nt^ t 

<>P^5fi]TO (Cd) ’nw TOTO SJTPP i TOI^F Cd ®«?r (j) ^1? 

« PfU lf g^ uflTO tETORBteg flH -an wsr Cd a-SI?® TOTO To? To; (it) Cd TOnnt® 

Riotm w, wtsf, nrrs. tort. ?tto aiffer® tow to - ; <iii> Cd cdi J n5® -s 'arcrort® 

^CljUltlV!,® TOW TO: (iv) PVC cd PBUfWlB f^festTOs ®TOTO^TST ^C?T I 

TOPC fts»M Cd « TO OTtCTO TOTOTO TOW CTO*H nr CTOTOTW ®T *lldMTO fitW ®W I ftfon TO 
TOTOT « TOR froro TO® Cd TOpTO*T fe*r I Cd -an OTtfro TO TO^r 2 fa CTTO TO TOTO fW CTO^ 
tor -aww toto <3 *rt® TOicBt cto 7 nrropsfCfT awi w i 

i‘i> to t? ?3to TO*t : cw aspfS «rfr to > ’Utcro (Pbst froro aw ’rr-sm to i a 
aiwsfiM* (3T® TO fnWPWTCfr fronw CTS TO 'TfTOTO*! fnTO TOT I cnfB^ ’tlfeo TOW CWRVft 

wtwn nr njfafnn to? cro a?* pbo ?ptto to ?? i ^pnwT ?ptrt?? ^pro 

tot a^w? to ilk i a? w cw to ?? i froror:®? ??pT ntl? %? anr? 

^ totot to? i aTOT f^twwra, ^(Brw, *n$? 'J®®, ?w? TO 

aTOn -jnribs ?^r fw to ’i^wci fitw «frw i 5fire? fiaif? cacBiwd nrw al^ro 

f^CTC< flaSN^t (sVS (TEL) TO^Wfj al^ n# RTOT TO fewc< *lfTOt 5W TOR I CWfalTO 
5 TI R TO TORT PtCST 5RT, ?lfr S ?lfl> %? aftwr ®I? CTO WI5 TO® 1000 ?C® 40tK) mg. kg''.Pb 

i 

??w? tot a? ?wt pb c?H a? TOrazn miw ?r® i cw TO^fcnB 

•TO®t? a?s. S®t? cw cftw? wa csiw cw <iyc® nrfTO 5 w ftw «nw i to ?w a®? cw cTO 
CTOTTOW*!? a R1RWW*tlC*llt RTTO? ?W KlfUc® « •&=11*frc® aw Pb 2 * ftww a?c? ?ifa® a au? 

caw snwf tot i cw TOPfcflJ Pb 2 ( as0 4 ) 2 to® ffsro® c?w Pb’’* tor arfnw a Rifa® awa 
®w 5&i ?w Rt^wn arwr ®w i 
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spittr : fcfti 54 


4 o^s 5P5 %?tw, wt£ 5 sftsR ww « ?ror dtr fsww $1%5 « aiftwre w trj^wIot 

stctot 4>w ^i^cro *iitar Rrra c'^m i wcw »i$w dW'swr wfm atftre s^W i ww terr 

dhWTT ^aWR ?‘STO 4i& sR 4t S^HF I 'i|!?l±>l Csf 4 £@TO rifN 3 ^ ^51# 5'3¥FtT f&fi 4fi> ^ 

mas ■ ’ i Rci i ty s 1 4 ffr s nftwt^jr fthjr 5^ mast c*nfw to 1 *nfsr 5 t jtiISc® gsapfar® otv 55% 
pb 2+ ^rtng ®A5ti to5 1 Pb :+ snro ^wsr « "?=ts? oifo-TOtet? to 1 c*rw 

^fiTRfKrem twjw mi^cto ( ms , c«tc ^asfSr® to 1 pt 4* dt*f <5Bi?5ft«T c^rs "lltara ^ 5t5T cnfw to 1 


, ^tgy^rcsT «tf *W% (As, Cr, Pb, Cd) ^S?^3TmT gf5H _□ 

5r s TP(p(W ®Tfr Rem 5TO As, Cr, Pb 'S Cd 58515 TOT aRlfapF fTOW at®15 5lrow® 55 i 
As-45 «ret? : 5lbj 4 J*lM<( 5TOm *|?tW T3TOHWW As >35 5RT C5C5 ^JT'STO TOW «RlW« 
* 1 314^ 5 TORTTiT 3jf§ TO I 4?ftg 2fTO fTO §1^5 TO TOTT- 

(i) As 3 TT*tnr c r® csrro&TsrPsffsr^ fro i s# 4fi>5 srsiw *iffeET 553 'swf tow 551 *»iil»*i3) fm %ro 

45 fro- mcro #ta < tt >tbiR^ arro *tfiPifiF® 551 >. 4W$prt 5iw to?t tot i 

3 . V>fWI^I?W‘H ajfe5IC<* TOTSfTOTO I O. C 2 jtftJcw<j swift TOT5 ’TITO! TO I 


As J * 5lbl*|«W4 TOW 1 #H TO*T TO TO 5 ftW<T -S -H 5TOW TOW TO 1 TO 4*w%iis ■<il«i!<i < ?feWTO® 551 


4*S , 5lr5 i ! 


l/ 


S—H 


S-H 


°\ 

+ As— O 

0 ^ 


-/\ 

■J HCtffo k ^ As — O” + 20H 




3Tlt®5! 4^ TOF PppTt5 5% ^TOTOft' As’* 45 5TW ^55(15 TOW 

4' *5rt$CT< T fl l ft»H'S T TOT TO l iffSP# C<S 1 W! WWI CTO3T 4CTOTIW Iroft TO TO 1 45 TOT ATP ^ATOW? 


CH 2 0P0 3 2 " CH 2 OPO 3 2 " CH;OPO, J “ 

PO4 3 " I ATP TO 

H-C-OH -► H-C-OH -—► H-C-OH 

I AsO^ 

C = O C - o 

I I 2 

H 0PO 3 ‘“ 

1 ,3- ®1$TOW1 flt^CTMB 

As 45 fPBKffr srf TORtBT P 4? 'S(^fh v i 5«TO P TO ^ 5TTO1W gfTOTW As TOWV TOT «fIW I ATP 
( TOra«TpTH jjl^TOW^) ^TOW As TOTaJTOTW afro CTOT I As 45 
TOWt 1, 3 ®1?TOWt SflECTWlU 5T TO 1 -TOfTOT-3-TOTO 
ai?W«l! TO ATP 5TTO® TO I AsH, ^PtTO TOTO 

4l& lACT t t ai ftWfl TO^T ! 5fTOTO TO 45 ’AfsTOPT TO *W«IC<> 

^PT TO «TO I As J+ 1 #TO f®TRrTE JfTO t&^TTO 5RT 55 1 As 5 * "lltCM 
’5TO Ryf 5^15 45X ATP CTO fttff *|jW5 ^*T1TO 
2ff®5W5T TO TO I 1 #W TOT C5I? CTOT pT, 55, 

’TO5 ^55 45 Sf«l4»5l W5T W5 I 5ftW Rfeg 3ftW5TOTT 5TOTT 

CTOT, TORT «TO5 ^55 i* 55 1 5nr#T5P 'TOW 5Tf^5 

’3J^G 1 


WHO nHm ^pnff 'Tlftw 

aro tot pwt 0.05 mg 
L' 1 , 5 j 1^5 afefe 3, Wra 

aTR TO TOW a1%fRR 1.0 x 10“* g 
'TOfa* TOT TO, 5T CTO5 

CTO 5# RTTO TOW 5115 5T 1 
As 45 As 5 * TOS1 TO >¥%TO 45!, 
VigC5< TOT?I5 TOT 3CTOR I 
'STTOR TOT 5RCTO TOT 

afrfro srm 0,03 mg as 5 * ^tttoit i 


c = o 

I /O 

O - As^= O 

i-Tidwi - 3 -^wif^nras 
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Cr-^ TOW Cr -ifftST 4m <3TO 

f& Sfasw ijfS ^u i C3#rro TOT*rf%ua ^rro ^ wmm ^ 
tot \ Ftfmc vpw fisRrr. itfw ^nto, 4*ir?r ^fc®$ ^ 

Cr toi^ fftm tot \ *F»*rSt wm (tt% top^fto Cr 
<rj 4m wft *n^r f*F3 & ’smr^ ^ i 

Pb-it? 4>TO ; toT“JW^ 1 =rr s <rC£T pb *tfta aim w®T fe^rtf^ *it<WJ^I?t dHwn^w f^TOT 

f^TRSfT^ ^4FR3T TOT OT?T I ^ ^Ttf^feH ^fl ^11 ^RJHT wft *17^ TOT *i=i*P!(.<*fl 4f% 

^I>rfe<1 ^sm ^TO'T?CT<1 - S - H CW3& C^rTT i 



^]^T C 5 ^ i]^t^w <Mw?*r S ^PTTTOT?^ SF^fW'S 4 TO* I 

C?TW *fFs C^T (heme) ^*T 4TO TOT, TOT feCUlCSlI^T f^ 5? I C^T ^TsESTORT ^T STTO^? 

ij ^in^rg otfrMfite j pb ^r*nsra tot tot f^m^nf^- ^wsW ^ i mm tot cqus c^^t 

5 *fl?»T^T mr m i nffm ca c^ Pb tot A wr ftw tot ^ tos i 

’snrr^ pb ^ttto >i$t*iCT 3 M ! ^■« ^e?j fS^jc;^© TOTf scs 41 c<p i <k*i sjfe 

^ i C^f¥ *JPJ mm MWSrm CTOff TOT I TOT *3ft TOt^TOST^T 4U> \ 

pb w aipr i ^ i t>iEm towtt, w^iKr, sfttot sro ^ tot f*w sflffe pb 

^tj j £},g mg Pb W I '^fifil^ vf&rty Pb I ^ *$ 1 % <m \ ^tfF 5 T 

%c& ft wIB^ ^r^r Pb m wwr i ^r '>n*jm c*us pb ^rvs w ^ i 

cw ^riw ^IW ^df I *HrtW* Pb 0 .S ppm ^ f^T W ^T I *Ff*> ^ Pb 

dBANIKm m^5 

Cd-^? £T®R : f^C w !? W, ^nr T ^tf-'STT^ afffe Cd *TPJ 

Tester 4m i cd *n*sm "#ra stfi^'® 

rrra *rr I ^fffm eruif« ca 4«r ^Nrrt^ wt f^sl^cs i 

foafitt ?irom irpr^r^^ 5Pr w i ^nttar 4orm% 

Cu. Fe. Zn £T5fe^s ^ff^tf^FS' ^*ff^T ^Fs ^^TTTRFf 

^ i cd *fnp c c rmr c R wr c^n:^ W^ i wgm "tftm 

Cd 10 - 30 TOT 4W flJIW, W! ■« WTO ft^RFT ^TTOT 

t 

^ C4C?r ! *t3tar Cd C 5 !^ 

^itTOt^WT, 'ilCaJ^ ^Fjft^TT. JWWftfll, ^"TO^jiqPt?SI5«l, fis^R'd® 414m 4f% C^f4T 

CW ! 


TOP* ‘-rftara ?rw cd 

”y|'oiR^> ^rrzFT 10 ppb ^ 4 v 'tflnr 
m?i 3 t^hr TOit s ppb. 

mx *T*nfocs ^3 

Wtnr ^T TO4 Cd l^feir I 
Cd 2+ Ca 2 ^ 

^'^PTflW WT ^KTO ‘^RT 
^jcpr wj^st ^ 4 T?r i cd 2+ 
^r?R ^ Zn 2+ ■'VRTOP 

^Q1 41^ i 


— - - - -— _ —- ““ ■ 

Cr -£•« Cr 1 ' S'Jr “t?^ra 

afisre% « wrf^r 

TOT I 'il^SF <pf SRT^ 
'brt af ^3 ajr?r 
Q .06 mg Cr^ 1 
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aaraa : fafteraar 






^ jg nf^cs : g^^g^T^r 

(Types of Solution & dissolving techinques of Pollutants in Air and Water) 


►► | Jjataa gj^lacea (Types of Solution) Q 

aw: gt at sw *rr gyi^r aaWa aa*$ fagg. gR gfoffr SaRWa ^afaras a f g aRre 

vjgsfi? faff?? jffaT a% algg^g gs?r aia, ®waag wr ^c?r aw i 


SaWa gjfif s£i<>lt> ai<‘T> i£fg^ ^a<fD ga i aq#;, ggg — (gfw + ga) 

gta^ s gfc> Sira *iaaca f^ag saw ca fcwHftto ansgfgR* afgara caftr aw. wfps, ct tS^RR ^aa 
©aw-w 5%s« aw s^ a*rr arc arca* i Tnaraa* jii<c« c#s arggif g g pta c®t« ^a?r ftraiaa 
W aw I W3 casaa C®te 3R^T %5T3 w S^ra C^R SgRRfB SW «I JR JT5R gRf gpr JJT i gacaa 
awiSRas g aatR cwt? greftps ft?m ^aT- 

(?) 3am c#s ^sr?i w saRRflfcr fas^ 3 rtr usst aa «a^ gain or s aRn l Ea antal%g5 gfgsm 
w.i?c?j arfaa; caf5 Tfwt 5 a^r e R sw i otr, ftfta st^ia gw aifcaRai i 
(a) gwa c#ff 'aggr aft ^aimn gfita fasai 'Sm^r ar*j aa, ®ca ggRa C* fcgi wfBa ei i ^faa gfggref 
cafa cafft? aca ar^p i ppr, twr«aiftagaa i 

(a) gawa c#« atg?T aft gliR sra-gig wr 3? ^a? gw ^aRm gf§ aaafaaw ?rw, «ta 

C?>M cm SaRRlRit a 1 ^ R=TT {RUs aW I 

aa ; gfl> ^aRwa >iu mch f&ag aw ca ^aRRflSa wwftRs gf|jft«f a^r tsrcas ga a®n ^cs «nw i aa, 
aHcax awrgft^s aa i 

aw ga « shw c#s arw gag ar gjr% aqs aica i ga « aiaiw csts aia^ra ®asr fefe 
aaaw ft jj Pi fa® csff'fr®' «ra aarr aiR a!R= i 


m 

ataa 


aji% 

an^ta 

aa”aRia aw fafeat asca ar >gara at at <awifw arwa fasa i waur h 2 « He 
’Biw fajga: co 3 , n 2 g o ; ^trwa faga i aT^ a cgfta ®ar^aa i 



nh, mtpw aiftrvs a^fs ho anw aiftw a^»« <p<rr, co 2 armw 




mm 


naraw (Pd), gnfiJaPi (pt) ss^m *irf alar h 2 aira c*rriw ^ca ^ara aaa 
^ca «rw i 


an^a 

; st%r ai*n mat a u ^«> ai^ ^ara gam ®ar^ c f i 



taRR g gift, c<hFsh g laaiaaaiRa i 

wr 

4fi*l 

aiaa at^a J3aa gawa ^aiaaa i catfeata wlamara (Na-Hg), 'arjiawaTa 

(Zn-Hg) t'STTfa 1 

<*$>•* 


ftfn « aiftaaaa. NaCi g aifta aa'f i 

a>^*t 


aif ata?a m s»v*ta aacaa Sgi%a t i i caaa fa$a (Cu g zn), wrtR taaci< (Cu, 

Zn, Ni), C3FR (Fe, Cr, C) t^Tlft I 
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>11 

ot 3373 3if3 5133 3tS3 ©w s% 533 43 * 'i# 3i#« 555 wtttti ©33 5133 fiww 31373 ©r>3 

'wst^lfl JpH (non-aqueous solution) < , . C 1 I C t 1* , fe r <, '5ej3.»i > 3313, ail 131,3153, ?3t7/Tff33 4f3'5 ? (3(5 tPw 

ais% £5735133 43* ©uu^ifoni, 3I3 *mh 3 % ?!?rr , sS«sr 5133 > 

4W?N3 43 $ 51373 535^6 ftg g?33.533<3 373 353 i 

^ SAa,^ I 53FI5 $(.fl<pfS fo45 35 ti ffit1#r (Some Special C haracteristics and Prop erties erf Solution) D 

<5 ©T 1 5731 Ri - |«i <fsf ^3% 55 l (i|»ie— 

>. $ 3 W 17 ?I 3 ’Sl^trs : 033 , 35 fl 513734 5550 fsm 373 53073 ( 3 t 31 t 3 l ^333 C# 53 tf <2 $5151733 

©I 531® 43? 31(3 | 

5.. 54; ii<c c l< 3453013 ®*ff^5 0755 %H3 37% $33 f^wi 3731 C333, 

Or' 4155 % 37?J, CuS0 4 45 3% 355 % 34 I 
Mn( ) 4 «rmr c-raft ?OT, KMnOj 45 ®% 555 C3«f* 54 i 
Cr' 1 5)155 5^?T 5W, Cr : (S 04) 5 45 er^lii 555 33 ® 34 I 
Fe ,+ 51755 5^5 5TFT, Fed,, 45 3% 555 5^5 54 I 

fl. 54 : 55C5, 555 <3 5WC33 %5 «% C3TC31 %3®3 57$ 311 ©S3 f3$ f3f 5^r 2(5?f®3 555 ®1T55 
$13 51 £5134 37$ 3TC3I £333. H,SO. ; , NaOH. CaO. A1 2 (SOj) 3 45 ^5% 555 2f?f®3 555 ©TC43 
55 ft nr I #1 NHjCl, KNOj 45 5%534 2J#s3355«1S43 <2413457$ 1 
8. ^5m i 5515. 5^55 ^5Pm 4 ! T5j^r (5 5lfe*ife»rr%5l<3^5 5735 3f5CTTS 4155 £541515 51 I 

4. g|<W4 f^qTV'e •‘fcSHt* : «||%(6 fashi 44PM fnPfS f?3W <3 3173T 1 faqj, 'MW 3I5C4> *fi*153 

g4l^3537Fll33T£^ 313333 37$ 43^ 1F!)3TC?3 $533 37$ | 

<b. 5T5 5T5 : f555i 43 $111 515155 3T*3 515. 53OT3 3p3 5751TO £5f5 I 

5. «1551415 8T5I5 : 51WI 3j% 3>37FT ©33 515755 3 % 5£33 ijMlil 515155® 515 1 £533, 40°C 

W5517515 5lf57Te KNOj 45 i)Mr©| 515155® 515 I £333. 40°C ©1*131313 *nf3£® KNOj 43 

5I3T©1 65, faf 50°C ®155M5 KNOj 43 015T®1 85 I ®?5 4 f3*r% 4f®153 C53T 515 I W, 
©1*131311 ^fer 57FT CaO 43 5H(®t ,373 5T5 I Na 2 SO 4 l0H 2 O 43 CT=73T 32.4" C5. ’Sl'TSTfajI «IW 
3I5T5T 5T5 f^[ ®miajT 43 ^5t3 C5t5 gi5T®13^15 37$ I 

W S15W 3TT%5 55 Self'S' 3«513 C^73 ^135131 ^K5 5TC3 5tW 515F313JH5 37$ l W ©13313115 
31^5 CO, 355 f5S^T 57?T« 554t5 1 4 3337/3 55% CO; 3515 3«j4»lM 533 

C373rC3f30im5 I 

V, 5R33 SN3 : ®3tT 5137^ 35% 53 5%g® 3135R C333T 31C33 2l®t3 %*!3o|W 3l3%® 55 I 
47^731 513 3T?tC3 5^33 515T®1 C5P5 315. 5115 513 331W 515J®1 557^1 515 1 ®53 31% C333- 
{5SWW13I, ’gif?. 7up Sf®f%3 f|f3 031315 5TC9t 5TC3 513 37>I 515 I 353 %% 51713 

5?4fiQ'5* CO, 3TT5 ^rf* 4131M 3*5 3T7771 
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RRTTR ; l^ffR-Rai 


» 


I *1**^ v W i fci»iR <rl «it.^ a fifth's C^H°t (Dissolving techniques o f Pollutants in 



^nprstsnr ft^TSPIR rttpti kt»|(rri Rlpr S’fm™ greys Rip f§ '2 grffe^ «i;c| 

WfB w 'iifi 1 «'s> vfomr. ftcn rtcr? i ctrr rf piw , RrrqjRfnfR era? c%?rr. §^3 rsrt, 

<rTT^sfer. *rar»t0r3 , wirtr*t stiffs ®ra c t i ^rr ^rtrr r ursw %*r ’jftwcp reRPro r® r=gt. 


2 aeRw s[(,<5 srr^T <s SfitRR wrj ^pIW ^trr rr ®er pph ■RwraftRs wrr> -RR[«f rrt rcr rtc® \ 


TjS *‘l PTO fRR> ’W? Rt®Jpj fat"! ®KRR RtRT CO. CO : . NOx, SO,, CFC, H;.S. R l 5l^i <M-(R. 
',®«&r RRTdf. ?^r 3i*i;. ®ff<]n«ji*fT, £str tS'TIrh, c^ttit sirir 1 gfr^fe^ rrrr crsr r [rh«i . 

wirrfjrrfst'ra'. ff.°ii*ire ; a®% RtiR w co, co : , nox. h : s. so : ^rr f*iMil3fa ^‘+j<j> e fT tp® v \^v>1 (rp^r rjip 
aferrtR RtRTpr Rffr.® fe*f rw 1 

Rif wrf'ir c^a ai^f®® rsirr suw rp ft rrrcr Rip wt rc® rtsur «*r cRf»r 1 

®-i>i;RTra R%. PlfflRR, t5[f®RT21T7I PfllPlOtR RTRR1R. RftpH -SW.boRvit RC^TRfR # R*tC® 'STIRS *rf®RR 2 
CsNfiMir.-H JJ ffR e rr ®RTR RRra Rtf RROTR Rian RIRI-^RreiCR CRt$ -eRSER RlRRfisR fi*c® RifStpr RTOg I RPR 
[jW 'S'RTRTO- P; r»fj *1w a<ff®t® n >iift\o 5'3<JTR RR RlSt ^S*f RT5TPI 05CR r,*l ■*> 4J | tjR-fiRfS ay g|yR 

S|i<pf®R- WfRIR W* C*tlfR® RR ip C5£fr 'S(t*t«P RSR t XFPT RT®TP1 RR® ® J RTWn7R R13IT a-RKC R (R i ^g 


PT^ i 


tfsw &i!q® v rfa"<R*; otsr critjRRt%. It?, CR=TRtfe, St®i«i^iw. Pfef "spptir, Ijiwp falsji ^sff r5trtt®r 
?TapF ®?PT #1RT*a ^frTifn rrr ^5 CO. CO ; . SO :> NOx. H;S, RSI^raRT. ^brt ^ a«f® t|^ 

RRWf RTfCS aPT RTT’R ajfaFRTR RRRfR %*t 9JT7^ | 

CSfR ©55f V-'-S (7IRR RJ?T35W^, ! 5J]lnr«5;l5'i, ROlfiR. Rn'I»ICR>l4*l Sf^fe RTfl^o 

aPT RTfST'SpT m-nmPup RT atlt«ll*l> RPRRfitRt (rQmIIR RTRIW RTf fRR vrfBpj SfKRs | 5RTRR*T?Rf < T. 
'iijlPiC.yi' 1 RT CSTRiwr Riff. 1 ® ap r RTWItP RWTSfRR^ ftfeWR RTRTW , 1!<l'5|Rtl? ir l CRfeRtTRI RRIR RT 
■RRR^sfc® NO; iJR J ii(.'R faldMJi <i>c<i viRi\sj<ii f?RTS» , ITRRT^1?«T -atiWI^el Rf^CJju (PAN) R*CR i a PAN 
CRTTTP'fT ffS RtRt® R^IWT ra i 


CH, -C- CH.i + hu —-> CH, + CHi - CO; CH , ~C‘ + Q 2 -> CH, - C - O - O’ 

0 O 

m ■ a 

| CH 3 ^C- O - Q + NOi-»CH 3 -C-0-0~N0 2 (PAN) _ 

Rif Rift® a%® RW RTpTRt C^HPTR RPfl R13t i)Rsf5 SWRRl I 

^MlRfjR CRS^. f*iw SffaFRT^RR. 5RR1RR ^TRRfRT M® SO,. CO,. CO. NOx. H,S. NH,. CROT RRH# 
RlfC® ftf.-1 RTf *JR't RP5TR I f^rSf?-'] In fafjR CR 5 ^ RC® 1»T*f® RC^JR fRj®^ C«tgf%R ’TRI'^ Rif *JRR5 
frac< fe*m ^fXRFT RTW | 

WIRIRS), RUlJfRftfR, a 1^1®® RR5T « SIpHjPr lirsfsjR, RTfsrepTR ^fRTCtSR RRra 3jS 

•fim R!RI'5|Rt®lW RTf WRR5 RRTaf fft RS^R RIfR RRR R^IR | 
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>> >,50.8 1 ‘''MvT 5 ^ «ft%« Ja^l^'S 5131? 3M°T (Dissolving Techniques of Pollutants in water) D 

tn 51*135 C5*i fa? gffarfirs <M’*faiRigra wi 35> ?r 35sif*B5 ’^fa^rw ■•Ric-fa *nfa ^'e> 
^ottb nrfe 33 ?rPMfa? E 3 ?; ®N iipiraPw 5353 ’ii^liJWRr *sf--fW<<i *i(«**i «r 5 «i3 ••nfa W5 c f 

^Tf 53 513 I 51153 ®5fas 5H 5533 BB3?1 *lfB ^Tf ^PBJ $fe*f 5 2n%1 SRT *#3 535 

53 M g | ffH13 ’Tlfa *f*f1*J *'#rr 53 , ?T3 i 

WP*i 2frffe^ ■’fife TJC*fT? fa? B fa? J? rf?RT3 Ca’*, Mg : \ Fe : '. Mu'", Na\ Al'\ Si 4 ’, I , Cl . NOj\ 

PO,--. cOr'. HCOi afSfa 53 'iiiyf^i 53 *nfeo 3TRIEH4 >S|4^E5 S%^5 STI3 i 33 *[55> C’fBI? 3^ 53 
^1?31®T-gt?7;' i 'fW ffauRT ’TlfaC'fi Jjffaa 55 35f *Tffa5 <J5*f faJEI i 33^3 “ Like soluie like solvent” fafa 
isi^tj cf <p 5 | | ^3W<! £®R 5T5ti&*B ’STB ^5B ^jjiffar ^ffa?> 

5>aRI5 i£15T ’■fifes 571 | 3?, 3f*B gfa? *ll>JU.n<l *lflMM ?fe 3 faWB SRI 5Rrj¥ fii'CRl'SMl* 

?*TBH l fa? 35R ^t1*rt*r 7f5%r ’STtan?T (TLV) C53 C5f»f «f33 \513 5rrsBT 515*11? 'f55> *BT«f W5T i 

3 *R <Tt% Ca ST3lt>r ^5? SFipfa fa? 35 M 2()0 ppm 35 5rfa® 53 «T «W- few 5513 

* 

^ I 

*ttfr wr ra i x ^ ^ i 

srr^fe^ iott *fT3TC®?j ^rwr, ^rrcspifffe frfe ffw, Swc^l. ■arc^n^l'i 

*nft? ijw 1 *h=t mm ^fpi '3 sn% ^ i jp fFC*n wi f^re^r 

4 

^ 55 I 


£Tffe5 esiw "5#?! ^p=t wtt ^Vj 5T55 ^2 C«IW ^rffR ’pFi’R -STI3JT W5 5^5(15 ®W5« 


c#r i -sn*^ 332 ^?TO3Br 



53T- 


5^; 5, ’ |5? T^B 5T5^g O. '51^5 « «ctlHi SJT^B '5 B F-'5ar; 8. ^>15W3! 53 5#; <t. 
-^535: *. 5H5 l 5>t B^Tg^?T; H. C®5T; b r. 5M&5 ^TR^iRgT 1 

: 5^1 : ’5Tf I W?*f iTRfrf? 'S ^5^ ^ r T?T-' : <FI?r5RT 5*rt 5T > l^U3’l 'slw ’ICS $fj ^55 f*tW- 

55<TsfRB 5^T 1 T#ra 5j5«T 5^15 I 355 5T5fT f*W 53 Cd 2 *, Cr u , Cl ; 55|5 f 5 ® 53 Hg : *; 5B PtOgRT 
NH,; 5TM5 S®%t 5>I?WHT 53 Pb :+ ; ^^1*3 ?®fef 5SB5RT 53 Hg 2t . As 4 " Sfsfe «ltf 5Pf 355 <35 
3(55^5 wife fe*T f53 5R3F^5!3 ’flfvfg ^55 5&RT 1 C’USB. ’17131(53 5R^* 3p0''<r- 3l5 TLL 
533 ®3sf 37? 5 #B ^55 5^15 I 355 5W 'i|[7lf5« 53 51(5353 ’(I^B 55't 


5 . 


o. 


j= 

0 


8 . 


<ir 


/» 



T 

5 - 


■^fTT-r 6 ^ <'^Z ; C*ffcr (M\m ^TTR, ^Tjjl Wtti £*fhi ^1% 

Tmrn^r fra fra i ^ **r^ ^n « ^ -i^ 

?w ^n% ^ i 

,5 £ft%?r w^-^r : 15 n^ « srjfti ^trfra fra i 

^rfr's 's ^?jrj w=n*ra fra 

^fwp^pr >5 -4Mjwf fii^ wZw \ ^rr#t3 

g%f?r ^ | 

sn% 1 #^5, trafe sfl% w ij^re otswi^ wr 

*nfRT I 


r c^rSwra <«}55© 6 ’tiratfrw fra fra Tf^f 

^ i wiT3<i4iiw^ c^t, few, ^nfera fra fra *nfRi ^r wri i 
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118 aarw : fafto aa 

'jfafrw arra' 25 - 21 <ww«i •stiaifa <2sa <m« ??r 1 aa <si?*r 
arfes aw facn qjw 1 t&ifs ar if^Baraw ?#, araa, waao araRcaifw < 2 $^ ?feo a\?w 
'to 1 who aftasaiR 3 i^ntr stfew 10 fsifaiH cs®* ^ ca©i 1 %pi ^csai^i^ fafe^ afRO 

TTROS %a stTW 1 

T =nf[WW*T? ^raw« aifaa W? 1 C9T% WW t*TTIf, aiftw trrit 

anasM- war, atfaw -^arfes a*w cam annwi, mr*oa 'tor m-ip wra sffe arecas arfw 

^pPT aci? i cata , oi[n®Mf aiRt« C^®TR? <PlfH c T'G aipfn tjaa nets i 

ai w,* l j*i<f 1 *lnl'C''i i je5,n Wt*M f*r: n<>n i W staPICiMi aifon 3<;t<t> a^Sa-sIn S*S?T fe% ^O iSW wia ^RfT 

w arw i arfer aSwr ^f%? mar ao aifa? ®o<t w^rann?^ » '®^t 9 T ^ afw^co w« aifer 
■STaawa aNfaa 9tt5 i aifar Frf% 50 Wsg <iaillft4> fafeat att> «ITW i 

fe) arfo §ao<s ®a sit h) - i2 ffiSrer aw ^rarot 20 - 30°c >3? tot «o i >aao arr* « toi? 
?afefea s?vii agst c*f"3 s i[<i ts&afe air i <pf,«i nlwln^iKSaa sjfeaT sea i ^ w&s «a«* ^a'ala o 
5M>*<t itW aaara ao i m-- casar arp a a; atfaw s%g« co 2 -a co, 2- caw aTwra^srjm 
afeinir o : ^aa^ w i ^aas o : arfaw aftf® ^nr arft o ; argw ^ w h 2 co_, srfes 

atfo isi®* jo at& i 

nC0 2 + nH a O h3J ) (CH 2 0)„ + 0 : T 

(a) aifo 12 fatnr fsoa ^caa ^astrar stm 15 - 1 7 °c arw 1 •a ®a ^awa arg « man ara^f 39 « 

Foa ~mvs (anaerobic) '-ot csVs fmoar ao arw 1 

(a) 20 fttia % 5 iJ ^farrrar _ iij o c Ttcaj w 1 ^t at^roa fafKg awirr 

>aao o r arw ar 1 ^ o : ^ awm <$ ^01 S$ia aw%qc?a ararafw sif^iv aw?i? 

^rr atfaw o ; ’T^'ferea ^?r 1 ji ^taca ■$ wa aifrw o : srf?r «nw ar <ww? k®t 1 o 2 ^ 

^<^f<i 'SrHi $ Qj^]^ (anaerobic) 



fel ■'S TTOT tfW 

ft^r'-piy.in afeo ats wi fwraa fear ^r^rS^s- w sttw 1 arfaw ^aaiftr no.,-. sOj 2 - « 
po ., 1 oaaq? 1 w #5 1 aor arfa hno,. h : so., « h,o 4 ^'• 3 ;- 5 = ^rr 1 

NO,--» NOj“-> NH,-» N 2 T: S0 4 j ‘-> H,S; P0 4 3- -* P0 3 3 '-* P 
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<PTTTR 




) 35 smr a°c \ a w% nrfes tw ^r^ife tm m^s^ % 

^[fr ?mwf$5 ^PTSFS ^ m?* nfWW ajft ^ f 



*. 

3 . 


f5wt - i.Obr 

>. T^^T f3R? 

^=t^pt ctoj wmtffe ?-?^t m otr *q*ii ^ ^sfr- ^ , 

As, Cr, Pb, Cd £Tff$ ^ifl ^ ^ Wil SH*j[W nfw fafe C3T4 4IMTT m | ?jfe mR Wt- 


— ^fiPWEipf- 

i «r£ta 3T5© ^'Rrar, rn, ^prsi^T 3?%-?rc^ra wferrm ^ifor^rerft® ®raw jt^s? t«n^r ^prew ftu 
yin? *?r i ®vr (infii« *# s^t c^rrsf *nfF® 5331 ^n®- «*fra? iw?^ •&& jjhi fa® 

«la«t>i awifsr® ac® *itc® i at® ^®i i 

tam «fflfSfc : f*% #^n fmi% wa? TO ^*13 ^rgfr ^mpr co. co ; , so,. so* no ; . ch, a cfc 

«mror^ tpr® ^stp pifc® ^rp p*f ^th < 4 ^ sn^wra sswrara ^era i js w cjn^r saifa i 

fiiT *|}P1 : CO,. N,O t CH 4i O* CFC 5 S?*fm BF'TC® Spr ?r3Sf FF’T I 

°raTJ*pj WM : - 273°C ^TOlifltE* n*R^pj ^TnsitaT ^T i 

^rwrn cm : fts vm qjim o ^mmn? *p*f¥ c*r m m ^ 

5R5f^r c=T^T TO 3I*T qftcf i 

^TPlf : 3ffe ^T.ilc>1<r CTOf a^f& ^fsrfiit \5T<marr OT "®miw njPTC^ tp^ £fu^f ^Tg Tg^Sf 

^ i 


^-^5% C^f : % C^TT m <3 C^J C?p!jfcra ^!OT Sf^H ^T ^ ^ 

^rnra%r ow w ^ i 

*IH 5 r i or w *tTR ^Rr?m *tjpr ^jzr pv _ nRT c^ w?r< <ttpt ^ i 

w: ct ’trm mm pv = nRT otrkft ^ipt ^ i <mR$m<r n, o, co, 

sfffe f tJTO^ ^TPf i 


wf? *$rm %m corn ^fe, ^r nrr^hr mt 

wg^ 's jp ff%^Tt^3 mr i 


LPG r mp! i Trmm^ fiSiS^ « csfTFWP *rft ^r^nirT ^r or ^r-pmum m 

srarr*r «^t°r ^ i a snprra ^P!t r>ir^ 6 ! c< s@ wr ^tj i 

do : sfii'y* ^r^H? do i ’nf^E ^ ^r cm srt 

4-6 ppm ^TRffT ^TTf i 


^Tft ^ : ^^nwy WM ^?r Cr, Pb t CU ^®5R WT fen 

^tfefe^TT | 


tds : *nfeff ft* a’sw nl^wr sfrpr 5rr4j7R aw Snfife w cn^^s 

nfein fe?r ^ m® ^r nrfe^^pi^ ^ c^ nnr m m& \ nrffe ft™ df* c^wft wtt pb, cd, as 

Hg » Ca :+ f Na% K", P0 4 3 ~, CP 6 NO,' ^fer i 


bod : mfe® "«i'i^H ^sf? ^r nl^nt^ w 



nfenw BOD ^ I 
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^ ^ <a gwrm f^ifgxg ay^r 


j i 


V i 


«TC (Creative Questions) A 

■'" ......-. ..-.....*. ..♦.... 

^ri%r ^*Ti w*i a *Rft*RT faSr-ara ^ i a ^trprf^ ^ri ^nft 1 

i .5 ni : 5fi$'&r/ : r<§ '-S<r-f5 Ff%£ r 7T 5 ■& ^tTi'^fS 1380 kg ^TJ£$ i k77*R *f7|3jfij 

3^^ 3TTU^T ^ 

(SfW SW^FT % , 

^ NH h ig- + H_» 0 (l\ r* MH uq! + OH 'aqK i) Rf^tRrra WftU i*lf 3 fl 5 -^t«|^s fbf^v ^i r ^nr 

ms i . 

< 

*c Pifm^lc^ru *h frfB ^ ^^ t>m femR ^ i $ 

si. c^r *<n£ \ ^ir^fS 3 fi^f nin^T? rr wre^m fac*w ^ i g 

^ £^^r- ri i«t CO; *fiPT lOa 'srrre i nra^nr «r* rR. S jn 

S '’ T " 1 f»'.'ir.«m -^fasjH 'is»*Ht ’fTZ 1 ^ 2fl°C 5?? *n3T-$ ^ |()®C sT^wrarnj <IT3JT ?T?sff i 

“^TPr St? > 

w 

K "TRTFf m ^ f-SR? ^xnR ^ f * 

*r. ii? c^ 3 f ^rrwfS< ,, 

' p,f ^-' ^ ^■'^rsrijT $c®r ^?r m rr ^t^t- z 7 ^- 

<|fe>i^ cm i 

^FT— 


.!■: : : ; 


8 


25 5 C 


25 °C 



':' i jyy kPa 


2.45 iitm 


35 °C 

500 cm' 


450 era 3 


1 L 

Ni 


N, 



A 


B 


COD v 

■>' 

^ST!*r<(C^/n? ^ £"^R 'SUMTbR W i - 

^ ^ B *f i wm c ^s?n ^cm carr^ i ^ 

Si. <FR \ 4? a = 1.35 atm l mol ' b = 0.0387 L. mol' 1 ^TT *1*.^ 5TR5"ra ^fk^cr 

c *t!OTT mm F’i j|tm lO^s ^ I g 

SEl *W (Multiple Choice Questions) Q 


i I Tjflj ^jPT \ 3 R v£^e| FTn ''3 

Ijfij ’’jw^ttcar <PIT ^3^ I A « R 'STFff^i 

2:3 i ^t?] : -ic«<f i ^^ i niw ?i^- 

©2: - .©3 2 
® 4 i3 ©3:4 


5. I ^T ^TT? W C^®6gf 

'3 m Tjl-t 14i ^tt 
© ^tcFto © TOFt^Ff ^ sm^ 
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'irawr =PTn^ 


\S I 17 WRWf « TOT 0.184 g Hi C*F 

'arra^T im ^ Jf >a^ w fcs is °c 
’smranr 3,7 g 'sm *itpt wura^ w 
TOT! MilWiftS-sl 'amfivwr- 
©22.13 ©41.32 

©44,11 © 46.25 

8 t Nj -n.^1® 

© STP Cv © 0°C <3 2 atm-4! 

©- I7.5°C a 2 aim-41 © - 273°C « 2atm-41 

<j-1 -*rrf^?r wal^ f6$<c» 'snror? 
jfsrsm « ®T*Wanrr f®g1%s®rw n,. o 2 , h. « He 
mtr smr ^ 3 rt ^nri c*rc nrprf& rp*f w® 

T4ISIB hhhw SKUISH 7£T? 

© H 3 © He 

© N> ® Q* 

i I «.I$(U)I(*W4 KMS CTT •flWSE'K'ts ^7 «T I TfT 
'UIWiI WWJTT T 771. ®ET- 

© T{H,) = T<N;> © Tdlj} = V7T<N:) 

© Tl H : ) > T(N;) © Tt H-_) < Tl N,> 

<t 1 <iw? ®mrar « wr ii, *m, Cnii^ wifi* 
4j^f5 tfttawffow ^Htrr mJI ®*r 

3.1« n8Mj W 73f I n 4)31 3 1*1— 

©2 © 3 @4 ©8 

b -1 4R5? \6wmm v tot jrot tiict 

I'iiJl'i 1 iS 'Sfefij fif.M c.4>r*illm 
swrwaffeiTTfsrrTOf? 

© iM»H4 ^f*t® TOPJ21 
© CT=jTO<M 4(IB®4 :jsj © srtli^ TTPF 
fc 1 Oj, Nj, CHj * NH, T71W? OTSTOUT -3TIW 

i! 4RT 7[R TWI3RST 1J6. 1.39, 2.25 4RX 4.17 atm 
1.' mol - " 5CT C®t*T TJPlf&W *^41 ii-’; 

© Oj © N, 

© CH 4 © NHi 

lo i STP C® CTOTT TTIPra sftWIM ffTWT 1 

TO^mcsf&iTsro 

© V m > 22.4 L ‘ © V m = 22.4 L 

©V m = 44.82 © V m < 22.4 L 


111 

111 NH,, CO,, O z 'S H, TJT*TW9 "4M4 TOT^- 

m 

© r H : > r \\ > r M I , > r CO, 

© TH : >rK^>ra : >hc> 

© r H . > r NK , > r CO > *CK 

® r co. > ro ; > r^ Hi > r u , 

** i CHj - cooh ftw ^ ^ im 

© H - COOH © H : CO, 

© NH^ © H,S0 4 

C^TCT Wfew til CO% (in CH,. 

(ill) hIhvjMbH^ i i v) PbCU =r6TH ( 

cwrm, f^v f^nsr, 

© (i) © (ii) ©(Hi) © itv) 

>s i cw* ^nr^rs’^Tt ^inr^ 

@ i 'S ii © i 'S iii 

© ii iii © iii 'S iv 

iij < "Wii x’T— 

(i) N 3 ’tTP'T, Iii} On Wf,{in)CO ; WT 

ftOTTCVl=#^lS^? 

© i ’Q ii © ii 'S iii 

© i 0 iii © j. ii ' l fl iii 

jibi t k ot 

nffidii a/? **t ^r, »w® 

© 3/7 T (Hn = T (N 2 ) © ^7 T lH : t > T (N : l 
© T (H,J < T (N a ) © T (H ; ) = -JlT (N : ) 

W \ 35 e C WWf 03)5 TO 5 K C> : ^tlK 
^?nf^ FT^T kPy? 

© S1.0825 © 810,825 

© 1625.75 © 1621.65 

itrl 

© He © Wttf ^ 

©^SPF^^IfH 
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ik ( Sbt-trlin WWW 


<PfT?R : %ffa m 


© PV = RT + b 
RT 


® PV = 


aRT 

"v 7- 


© PV - RT ^7 


@p=V b 

*0 i oiMta *tTPT 3#?F 

@ L aim 1 mol K © L aim 1 mol K‘ J 

® erg K ® aim cm mol" 1 K* 1 

i c^>a *£pp? wwan « ftft ^n^tc 5 ^ 

© NO € CO ® N,Q S CO: 

© H : « He © CO, 3 CH : = CH : 

kk I f*Ttbs c^M C^fb^fEj <itiic°ifl ^s^*- 


PV 

t 


\ 


) ( ig p 

t 


i- 1 


k»u p 

t 


ii 


Ji>g ■k 

m 


■ log V 

(V 


® i 

© iii 


© ii 
© iv 


w» pv ^ d rt ceruz cv«t ^flW rt ltey 

eiftrffrs w w- 


© d - 


RT 

PM 


© kl = 


PM T 


~ j PM 
©<! = — 


— , RT 

© d= ini 


%8 l 35 “C wrsrwr « 1.B5 atm 51W H.N k COj njRT 
tTT W®! 'S^fT ^5 HR M), *tjpf 

«? *£135$ '■SlU'i-t HUpT ^nj^— 

© 8.8? g ©1.7*! 

® 3.4 g ® 6.8 g 


W I #$15 RFW nroai p aim 5im 3T¥ £Rl*f *tfrjTR IN, 

« o, *ijpr i sr*mni firs caw * 0 ® c*ir? c*r 

(TFtwr is^pffc irmut wpnw toi Rj*, m 

©f © p 

© TP ® P- 

^ i 37 *c w^rarara sent ch 4 « 

h, «irn i *nm few ^tBiwOTT *RpRr 

m oti® PTm- 


© l *0* 

@|r!*! 


©I'Stf 

® j“5SIS;»f 


I RtRT W *tTK?R C*m I5IRSR «5T*pf a 

JTR 8i4lbb- 

® H : © Nj 

© CO : © NH, 

^b" I RlRI C^R C*T«tfRBffc toirr Tan^a^r ^isr? 


V 

© t 


PV 


© t 


\ 


\ 


logp 

© ' 


log V 


logpv 

® t [\ 


log \ 


kb \ % wn - ^rm t ^ c*Nftaf 

@ 


V 



1 

t 

/ 

/■ 


® 


© 


/ 


V 


T 

t 

\ 


“*■ T “► T 

oo i %wwpv w v m- 

® 0° @ 45° 

© 90* ©180° 





© 

* 



© 

8 

© 

Q 

© 

% 

® 


© 

V 

® 


© 

io 

® 

ii 

© 




© 

is 

© 


© 


® 


© 

ib- 

© 


© 

ko 

® 


© 

ClA 

© 


© 

ks 

© : 

k* 

© 


© 


© 

kV 

© 


© 

’OO 

® 
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Organic Chemistry 

(Introduction) 

w*tt$ i]i*[c^<i' trnr 6 IT 1 Sli* ■$ 

£JT<3 ^ $FsT 1808 ^K®T f^SaT^t Rfcsffrreil^ 3fe*t O £fT% C*IW 

Js?^ ctt^T 03^ j*t^M C* R> 2fTS CTt^T ^TsRR^ i 1815 ^ 1t=T ntC6*fo#PT 

4 - c<ui ^ Tsr Sfew -s snfef^r ^ £r?r ^m?i swi ^r * 12 ^ i 1828 

wr ®^r*f S^TR (Friedrich Wohler a *T3^TW ^ SRH i ftifsr ^IIWRUN Cgttf&S 8 <?TE ^T3W5 

mm 33fs<d i 

>miic^ <nh 4 cno> tSfair 2JN*ifef i©< c*TK 

t^j 7=^<f <-iTjw^C®T z *fcl4t*T3 C4>rf& fTfftWS OTtl^flT OT3JT? i ^pi "s^T 'S%^ 5 

^f'S c*rPf^ *fffaFT*n?R ffe ^wr,^ i 





f^N-TO 5 ^ (Learning Outcomes) 

^mir# "sr^r etc* f*rar3tan- 



<« 




^ ^fr 5 ? C^ftr^ ^RI4^J| 7 f <*5 r . 3 jp TRJ^ 

a l&z cflm TO:n#?r cgft ww mar* 

3> WTtrlhr C5to $#3# WR^j s rnil^ 

^rn* *h<ic< 

> 41 tall [afea C*ToH 3^ fefc® «ffW i 

> r^ra cft^ftr s^rott 

^ 3 J3W-&9faCSF* ^JD5 

» ?SR ^?r TTT 6 J5 ^^TI 5 

’5i;r^ ^ 

^ Tn^Tojf^ C^r? %t^ WHfc-^iTCUicnlSPflt ^ ^ W 
» aiTrSnc^fij^ ■■3 '^l ^C'tRf ' ?J RT^i < RtCw ^^ r 4 

k Im cUpRr 9 sfv^^j, gyzr+w 

(?c*ic8lW*i<& £ 9 tFT^c-p^cr fiifapau 

( ^fTT ^‘^r. i ^TRO ! 

* JfS I ^T T l h T 3^ ^SR C^:^ srs^r ^3 "HTl^ti 

f^tar 


'flu ¥r*n^3f 

^ |jj spfljti'OSiCupic C* 41^5 (SB3* u0W ■9*^'^ 

<-OH. "■ C—O) *R"5* <f^s *fHR 

» fipif^ 3 cv>ic«t< 2Fi% ^ %* <F^F * r R£3 

^ S -2^T ffr ^S^„ ^flRn^fffPR 3 «! 3 

■5(^<i<ifji:<i ^v-3i -K7i v r?rc< 

» Callow fe^T&T 3 ^¥r-rtir 3 afw 

^TRJTT I 

» ttlw Wfl s ^ ^1 , ji^ (_ i? t 

^ 9-Vsr^r <s ^m i 

» ^ v*^ i &*i r ~ ^fSiiiNW*! £ <tar ?i>jr wrs - 

> |Ht5pP^5 t c*r^?5 <i* v W 

^ -^ijr-T 55Ff <rTT3fr 


> 5 *TYTfW ^ gsr o^trR 
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^T*fK 1 W (Key words) : > ' 3 ^ 5 T# > ^Twft ^ -S^ :? RT^T 


flp/ y y S N 1 f¥w > S n 2 ftfem > sRc^/G^R > TNT > ^1? ^ t^f^' > l 
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iio 


: ViBl --ra 








C*fhf (Organic compounds* : c*JH Wi W SlttffilCW -9 srf? s g r^ Qjal^ Tfa s 

^l^QijT^T-q^ >7^ ®f3 C^t^prsri X r C^3 I^Tt £fT^7 SfjjF. ^K4*!C*IT 5j7^; 

Sfrz ?\v(j%W'4*i 7 ^ c%f W flTFf . fsj7^jrr fCHj), 

™it®ife^ iciirh. fhf^m !C'HtOH>. fm&\ (cn-^Mgi), ar^r^ ccji-oj. 

(C J !„I ^TTffe ><t 71^ ^ ®PF15«OT i 






fell O : fefe^ Jff3 ^flFK 



(Co. ro 2 u ^i$\£ ^ *i4i3\b {CaCo, >?ijiHi»vis (KCN), 

[FeK Oh. \i<< Oji] 2 F^‘ ^>P!^ X! 7\«m *fEf i *£FR %fejg t ^ pfc *T 

■^ r L^ *1?! ©ft X|?Ti .^t^TTTJ 

c;t. <f t-i -5-w sw srf i xj sr^fo ^raw ?spfr ^<rsn«pnp *j<p*?<j xir^ ^ .m ^ 

coi *rp»JT m ‘-^ rrrrfe ^ cflM ^ *pt# sjt^ i 

c C : TT^S' ^-rT<1 2JW ^Q^SfitG^TTCr STT^T? ^Jr_^i^f 

few*. s 'rwr?r$ *ft? vrorcsT j^f%5f £f^ ^ c?K ^ '&&. m& i -srr^m r%? fv% ^ ftft 

n < 3 nv.*c*i: i % j onta) C^T^toc=i t< dfM i 

ii^hi ^4 y^: Cfrf srrraiwf^ c^fe' r s wri< 5 ^ , wcid c^OTi 

r ^ TiK^i ^r<rj r c*Pr wr>s ^ caff^f%m ?>?r Wr x itr Jtr ^ 

£f*r:^z ^ c*'^cr 5'fn^rr ^ T . ttsjvt 

(^) -Tffn t Mipluuc ■-’onipounds) 'Q (^T) 

{pf^f ; VlipliaI h compounds) • 

JTTffel'r^R^ -T*ff5"< 3F ' 5T“'fe^v|7f' ^ ^ ^f<f £JT® 

- T ^ fS Xj‘pijsi^§ 2T^.^ i] GSjfefft f^prc? i ^TlfrRTpfe^ yt&tr 

,3 Tp^TgB 5r?75f^Mn- f^MP7?rr ej^ 1 

<1 ?ri- r ^ 5 ‘7^7^ o'^f? "sf!s ^<T '0|il(eiCV l f5<Ja 3JT^!<i w?^tW *nv 1 FFF 

i. r4b ^ *cife7T^<f. r^K ii^? i h w -Tfr^r 1 


1 \ ro mau c c o m po u 1 uf s 1 
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Im 4>ft3w 








^1 

I 

I 


f*rc*r c%r: a rst c*eb cffc^?r R‘arcg<T rst£t «Rr*rr^t ^«ir? 335 ; ?? ri i ^srr 

*rcroi*t , ^«r'»RT ^ k?t f«Rs*r *i^r sttcrs i crrr 

faSrgR (Cli ;-CH-CH-'CH;}. <3nR(CH,-CH : -CH;-CH : -CH,-CHj), 

Csnf*R(CH 3 -CH = CH;), CSffntsTfCHj-C = CH) I'snf* I 

• 33 ; f»f^=| ‘Jr^STjef? <!'+(«< 2 psfa ^flT^ ^pRU^T k?»ic«T WV Wf 57TJ 

?\\T7C- \ a'Rlffr CRN I 

c^n : a s?r§R c^cts a^cs egsrra ^R-<f#R ^svrt f^mr <®5i|R «rw 1 c*rr 

cafK’R it H-.-CH_.-t il 5 ). feC- (Cl 1,-CH : -CH 1 -CH,). 

wjf OTtn : .a : s?r«ra c^Tsi ^ic* awK 1 *? ^ rstrr *rrt 3 t c = c c> 

fare^'i (—C H (•*) W p 5W ctM ^ «TfW 1 CTRR CSfrf*R (CHj-CH = CH?), 
CafMT?R (CHj-C = CH). 

>™^g; 5 csrf% "arif^wfD^ a!*n<l r?tr faw ■q '“rr=MT t*RR a tjJolW «pt 

5i7?t ®fl"^ 1 

w f*r^?; a srli? (Rfttra ^‘.'v® e^fOTT <mrr <w^( ^ft> jrrr wi ^ c»n^ 

4 3 2 1 

<Rt*T *13**1* • (TTiR faSvS-i | L |(,-CH : - CH -CH,), ft®f-l-t s T(CH,-CH 2 -CH=CH : ). 

*fT*fT f*rc®r: a stIsH! c*fa*f?r a«jcs cmwi a*f& rt a*rfa* rjtrr RRsrrg Rifa* *t4r 
rtcr m? CTtn tor *m 1 w 2 -fwt?T mrM (QH,o), z-fSrcntercsnfaR {C 4 h h ). 3-f^ti$*c 


CH; 

CH, 

ch 3 

T 2 | 3 

i 2 | I 

4 3 | 2 i 

CH;,~CH- CH 3 

ch 3 -c - ch 3 

CHj-CH-C s CH 

2-fsraft*r csk^ir 

2-fosn^snfaR 

3-fW^lf^-1 -^l^R 


RW 1*H 5S T '3(T1%^RRi : a 5rPsT?r OTiTfRF^R. c%TO C*KS R$aK@R RR^R fRCSflR^ ws® 

RrcafR ^ kr aswr «3 imi cw, o. N. s a? srrttiw ks ^*nr rt 5 ® ^r sn^ 11 ^ 5 ^ 
(C,Hj. tfiFT (C^HjO), (C 6 H, : ). 0®r#1?C&T feSfJF’ (C 4 H s O) 

I'anfw 1 

A jA*> 4*V «tt> 

fsx s . 5 : Rit^resr^'R, IfsR a-si?Js. Hi?.t#iiv. , «*i a c B BUC I taBTft^TR 

?% f*R^1 3)ir-1wfD« ^SR Mrc? 3TRg KIRI RKRTR <RRR 8 aRJRi C^c? CR5R O, N. S aTR? 
S^ra %fe w,r «jR<ni ijtsrcn a** ^llw i a^lu Fife^ rt f^r 

5(fas* RT C5>HRT CTK I 

i. >[?sr wftRs aijii*i ctN : a s?T®t? cffOT? ^s~, ^rr w[ <sr<rr i cwi 


/i 

CH. 

ch^-ch 2 

g 

/ \ 


CHz—CH, 

CHr-CH? 

£ 

49 

^C^VjsT 7 '^ 

5IT?73RfR®t5R 
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ii. SlfitFP «(Jl|8|OTflf* iRR : '-2 RfR TOP VIST'S O, N S S *RST1 W 

snw | c*rsR 



CH 2 —ch 2 

1 1 

0 

ch 2 ch 2 

/ X 

\ / 

CHi—CHj 

0 


cbdakf?c^l 


(*f) «ul«Hw!5* (Rt’f (Aromatic Compounds) : 

SR> *T* ^RTRIRT (Aroma) C«IW *R7*R l T 3(TT7RRf sR ^fsif TO i J3 GSffar ^SR OTfrTO 

'apjcs ■gftr? to «tfi?qg spsir (aflfroiFflr c^us ts<pf Rf*itr 4 *r ^sh sjcti^ *r i 4 caiR? 

«5!R4> <RR i?PK5It TO (R?. -aiRR ’4JTR<> RR ^ <trRC% I 2R>® , *TC’ff C<Rf®H 

a wrw 'ai-iji-i* Rf ^*sroff <rRr* Ssr RR tot $rrc^ i ^<tt 

arfw*R r «fj}.in sr^R ^ shtr* i >s!R 3 R*pra*r%r n ?cmo3*- <«£vm i <a?rr <rcstrtr 

*R SP'R'T <Pf,<! 5(|t<J | 

aiilWICT^^ (RRWRra 5 <3JRR TOJfR RTOT 05 *fTOT«$ iiRt <SH.IH| <RR <RSR O. N, S 

«SOT3 ®TO fefe ’JJRR RtoT^ «R TOT 5TR 5IK^ 1 CW 
y ^sr 5if3Rp «(jirarcsifi^ (rr jRt y mrRTwfiRf rR i 

j. ’T’R wfaw ^)lwlciifC+ t#R : in ^tfIR ^itiwi'.vj^ rRh top <t4tcm ss^prra ^>tto n^srrg; w *tfro 
^E*r 1 4TO CTftTO Rt*R\£ ^FTf rRH ^WrOTt® 6 TO^Tftfng C<Rf®*t TOCTO «JTTO® 

1 ^sR 'acJFta c<wfsR a w^fawti wro tpjT <ftw 1 cw 


r 

ch 3 

CH 

r 

# \ 

✓ \ 


CH CH <n, QH 5 - CHj 

CH CH 

CH CH 

X / 

X / 

CH 

CH 

C<!*lfew 

fiivli^q cdHfe'i 


fro* btf^R* aijiMltvfD* <rR: 4 wfR ^fncinwl^ ctRr top ^totc® tor ■'rwj ^rtrt 
C$ 13l^ C*R OTSR O. N, S TtSTR CTIW TOP Rf TOR *t$R TOR 1 tmR! | CW 


CM 

/ \ 

CH CH 
I II 

CH CH 

% / 

N 

fafafilR 


CH—CH 

II II 

CH CH 

\ / 

O 

fvSttH 


CH—CH 


CH CH 

\ / 

S 

efURlftM 
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teR <mr?R 



g ffeWs S ^few-a l f.3 teR (T^Tsr 7 T° 1 *tTT t stfsfaret W ^ ^ ^5 I 

jicsm? teR Trr^rsw ~&r* r 5 f?t i *t? ter? ®TUr? *ot thw^u? i«fcos 

ftfsa caj^E wi ^r vm i aw*r stc^fp oaf 2 ? tot tefttT m& orffa 


*tT*tT?#r Hf& c^rt ttc*jj to c53r-> %*w c^rc=rr ar»for aftsrf^s w R ; ^r^<m<*n <rt w 
■aj i^ i. qoWCTI^ T, 4^5 a*fe ^ WMItHfl @tf*t? tet*T i 4 <P 

^nt^r sri @f®R otftc*J?r *(pfa arsfaj i f^ ctwipit ^ 1^2 csrf^t^r CTfa’R *ioJfl 
c^sr ScsRwar c<ifwi nrsfor c^rr ^nr rt 1 

4<j;*r &$$ -»mM to ^rsRiff ter? wr ^?*wr ^ as a? 

y T ^ r ^ (Tf Rifs arsTH SIS, fTTSTFT S 4 '* asas 5p*5rjf ijfB CTlC*JS 'ST'lf?? 5 RvTT^s <^3 SCSI •S < f i 1^ ^H3T fifVjPR 
{-CH 2 -) Sa^S ■ofT^f^T STCS 5 >flS^ CSXSFHS 4R*ffr RlS-Sa SS.W 1 ® STST 2 RPH ?RT STS «(/? C* SMW if 
tSfaw?? TR OTHS csfa s^rr sits* I »RWl5l3 C#tS SJS®JS> JRPIJW i£Rf '-£^ WTO l 

otr Riwf^R ia<i>f& 'sst^trSTs oafa 1 ^s srsraa 5 f“c<*'® c n H :n ; n = 2 . 3.4 ,5 .^®nf^r 1 

SSR, n = 2. C;H 4 . ST. CHi = t Hjt^FT), n = 3,C,H„ ST, CH 3 - CH = CH : (CSTtf^R) 

4*2] ^__ 

n = 4, C 4 H g ST, CH, -CH - CH = CH; (fs@&-l-3*"» 

:<i-sjtc« *R *Rr Rt?rsf isw r t «fij c s foB T ■3H v ir<i-<J» 5 t?w®? ss*n >a^ srs fstftrfs'R ^?IW3 (-CH;-) 

f^rsw 1 ac%a<r xm ^srrRftR ^ < x-c. ’) ^th i cs#r. 


r<3S -1 -? 73 ' 1 


CgR 

'—I TT '—■ l |V + ” 1 -™ 

5n»fmRs^ 

n-^ AH 

StilW 

i. 

CnH 2 n + 2 

n = 1,2,3.- 

CH 4 , CH 3 -CH 3 , CH 3 -CH,-CH 3 ?’®)|Pi 


C n H 2n 

n = 2 , 3 ,4,... t®I#r 

ch 2 = ch 2 , ch,-ch = ch 2i 

CHj- CH : - CH = CH : ^Ttf 2 ) 
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iiS 





'C'piH^ii - 2 

n = 2, 3.4. ... 

CH s CH. CHr-C = CH, CH^-CH 3 -C a CH 
i'-SllpT 

8, 'SjJ , hr,<jslR=i 

C„H 2n .|OH 

n = 1.2.3,... ^SltPf 

CHv-OH. CH,-CH : -OH. 

CH, - CH; - CH ; - OH 

i i . i *T] ■ ^ , 

C fl H :n , t CHO 

mJ 


- - -- - - - - - -— ' 

(t > 

n = 0. 1.2,... R'®)iP* 

H-CHQ, CHj-CHO. CH 3 -C H • -Cl 10 ?«#? 

4. Wff& i£|P f T©' 

c 0 h 1b+1 cooh 

n = 0. 1,2,... tallfti 

H - COOH. CH, - COOH. 

CH,- CH 2 - COOH ^sTiPt 

=1. ^srrtfsRr 

CnHjn + ]NH 2 

n = l,2,3 t ...^$Jlfw 

CH,-NH 2 , CH 3 -CH 2 -NH 2 
CH,-CH;-CH : -NH; ^3J|Pf 


attsi+fiJ csPrt >rc*fi . 3*1 f^g ?ci 

>. 7 ra?;«n 3 hr oaf*RT -shmPi* w 5rr*ff?°r 5^1 sj^w <rnr tp:*' wmwpiz 

maw *rgm c„i i.„.*: -aw n • 1,2.3.4. 

^rTF^t 7TT*im C„H V, a-sfRTT n - 2. 3, 4...twfc i 


«*•? ^rc^tiftn <s1% 2fTTT?^ 'sjfejf ffK ^r sjfrr 


8 


Jj. 


* 1 . 


£** 'JTri'rfrfhr CSjfefl *T<t'*«l Olf.+K»ll C*ftW£ irc<T *II*lpJ<f> ^c«!l '^s Qtp: a if*?:* 5 } 
( -ciI—) ^nr«3 ni^sj Aip rr^ i 

4T*% »njT>1 ! J'i?i «f*ra TftTM? £3<pf^ fnf?ffe <i=iwll T^Ff ?r$*r!» c^iw 

cho wMifa* sfazsz cwm - cooh ^rr thrift i 
a<P ^wr^rrfhr carf^Nr ^.sn Pi Haw arm 

?i>h*jPi<j> tot i w=ffw «g <[fe ?rrw Jfjwf sw <rrrafe^ ^fiRnsR.?-'? sji£ i 

'«! t> 4<r>fD Pi«l>i'* 3F*T ?RT Trr?T l 011H ?TTW 

vM'f-fi ^^f^gRtTRjrpf ^ i 

W? Tpre^rnffto r^PTSTT''. v£^? '3=rr^ra' c T •'i'&fit t 2f^T <p<fT ttr I 


► 


^fi<P (Functional Group) 



feW CftOW ijmrafsw *RT,«Pw PftjRH <t^C t 1 C^I *Tf3T Ol'.'M'.*' aTSTT^flahl Garfefa 7R5e= TpTSfJ ir<|S§'«lr*! 
3W3PW <ra 2 fpr*fjj ^SOT ?. r R^ 5^ 4J'^ ^iif/'iillij csfeR iTT^RJ <n^|JiP'<l> <TC3<T 3Wi 7rsrr?ffj7Ti (jgjfeps 

■^'p^t? *p*rrsfw stdfa *fT#r ott i sj^k- ^rapfrflir @#t*r irr^Rifw tr» 

^raCTtappr^C^ ap-jco ^csaw £*f& prpfg *f<rsn'$ m Tpra; ^ff Firfwc; 5^r os »f*r=r c i ‘-r aw or-^Tr 
7 5J‘JC'® wstf c«iw l£3<t J3?r *rsr -a f? fe R ; r <i wfs Pi^psiff ,c 

ii? GS(Pt? ^iwll ^pt<> ^*TT sfw t ?.|i!<i?i asi^<i •rpr ^- ' ^ i P a Pi^ 


-COOH. ^sTT'fi finite ^Itfgsft ifW 5FTT 2ig* D? —CHO. 

4’CH 41^ vfl^ 5T?I?5« -COOR. ■?»T« C^!T«f C<tl 5 Rr ?PTT#r?! PlfeRH ^pfiTS 
iECt ^|il4l ftrlWT^st C?RTO | 
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ftcs cri fog GHffos ctim ^jsFs s *rrafa4 i ^=ic4<f *fo^©r 

^ pE^ T 'sppTsW 43T ^TT : 




j- ^ 



C£ln 

^wMlF ^*1M**I *TPT 



X 

4l<f«f«14 


-COOH 

9 ' 

-C-OH 



sTfsJOTtfosR ^fos^spjs 

-so 3 h 

O 

- S -0-H 
ll 

o 


4fo5 

>pT4 

-cox 

9 

-c-x 

8. 

«(i«r?v!s 


- CON Hi 

! 9 y H 

-C-N x 

H 

tf. 


TflUHI^-b <T TpT4 

-CN 

^C = N 


wmfe# 

^-prfw^s 

-CHO 

V 

-C-H 


fouJr* 

<ft fe$l 

- CO 

>C-° | 

1 

hr. 



-C!1 2 0H 

H\ 

-?C— OH 
|H X 

VR^R 5 ! 

1 D - 1 35jfcTW r " ^ 2fJ^T[f% 

& 



- CHOH 


■■aUI°U<P13?1 

2 C ^T L^IC^# Of|1«1C<Pl^ 

y C OH 

H x 

i>o. 


3°-'*ijwt4i«®i ^fwwis* \»w 

= COH 

= C-OH 

&« 

«fm c^M 

^nn^r 

R-SH 

-S-H 

i 

•*iir«i<r.i^«i wfor 

wirtferr *pw 

-nh 2 

H 

/ . 

“ N \ 

H 

S'®. 

? 

■ailPlf^w tajplfon ^T 'SfpiivH 3J5T4 

\ r _ r / 

/ c—c \ 

>C=< 

*8. 

3fif?fgsi^ <4|J|#I4I$'I ^T 'iiflfttSPw VM4 

— C=C- 

-c=c- 

is. 


fsfraT^T® 

R-O-R 

i% c ~°~c£r 

». 


•<i?dji ^pR- 

—N Qj 

-N<° 

0 



jpStst^t* 

—COOR 

9 

-C-O-R 

ib-. 

^ITR5r?^T?'E 

^TFTOSSf!?® ^T4 

— cooco- 

9 9 

-c-o-c- 

ifc. 


'aifcwl^WHI?® SpH> 

-NC 

- N = C 

it 

vsii?p5t srrcnpn^nw? 

'STTtCTT «IIC*JI>l!?l!Wl3 SM4 

- NCS 

-N=C=S 

*1. 


•n^dJIWT ^4 

-NO 

- N “ 0 


cw 


Ar-OH 

= C - OH 

*>»., 



-0-0-R 

- 0 - 0 - It 


Unfiled Notes Page 8 
















































































































































”131 


Eg 


’jot .* 5 pt^ ’lasngCT 5 snt 5 ^, ptwOTfir, Bidftaifii g t*tafl?NM i ft at 1 ®, 2 0 , 3 ®, 

4® ?sr^T ftptw f 6 %® w s?ri a *Rrnq ^rt^res <wfl» ^r£r «nm i «^ *nw ^ «nw -siwr ant^nf? 


^*i4h ®ifl j ji’i ^=rr ??r 1 ct ®ra>iT { j *nroi*p ’ttw *nw (2°) ^rarsn^ ^®tt ??r 1 

<a«i»5«iw « w»fl» w'rtf’T •i’Rr^pr imw ^5T v t?vi i x®'^W 5 wrapw l>ra| 5 fatft (3®) g <a»nr K>rew il < a*!# 


■ 0 f^®n*i ^*it 3?r 1 antsnl? ®Rra? 3 ?r >nw $j?t 4 ic«HW sntuift $i?t^itsH, c»it4>*ifii g Bufimifi 
»nw w ^wrapw iwQ (2°) g S i -afoti i fi (3°) ^ fog t caiH w 5? 1 

S^H4'TT*S®f : 


snt*nfff(i*)H 

CTWWft (2") H 
tfapTC# (3°) ] 1 



£n^nf% (n ^spfa 
WMiGlfo ( 2 °) 

Uufoaifi (3°casp6r 
W'BliStfMlf* (4®)^T4S 


: CT1W$T ^T riPPlfw facstl^ 4T ^pf ?l*f4Sj*f *£?? 2$r? 5ff®R3J> fiSR ^ ws^r ^5[T ^ | pup* 

CHj, {CHj) 2 CH, (CH.)jC ?'4iJlft 1 ^ yjlWG! SPW ^]J ?W4®s? 4^ilH STWfF jMUlfcw»it4 

314 ? - l ll<iMI I 



*.8 


yiwi fefere fay wMn gtfij - 



c*w mtm *reFn#?r offit <sf$ feff f%^ 

m$ i c^r?r otptt r c^m 4 1 4 #H Snf^fe & o#r 

c%\*m i 

cmm osdn sm d-<raR ^tr c^r^nf^ 

W\*mq C n H 2n a = 2, X 4 .* ?siffw) o &twt c^Nf& 

n = 2 t C,H 4 ^T, CH 2 - CH 2 ; n = 3, C : H 6 ^T t CH, - CH - CH : ; ^ G#t i 

^^?.ok.<i c^ic^ csrf®r (Rtr^r? ^*3^3' v£ 3 ^f& in 3 F fawsH < ^TT^n^r 

^iws C n H ln -z C^^r n = 2, 3, 4.. ‘S'ojlft) C^nrat 1 CW n = 2, C 2 H 2 ^T, 

CH s CH; n = 3, C 5 H 4 ^T. CH 3 - C = CH. 


i^r (jfifPt C^T 1 C^TOT r^ , rSR 1 

Gffi *KTC£ 11 

! ^i-5V9> ^nc^i wtfwr^ 1 %!%w 

^Tt l ^f3F?T®nj ^(SflftWiT 3 R t - COOH > - SO 3 H > - COX > - CONH. > - CN > 

| - CHO> = CO > - OH > — SH> — NH; > = C = C = >- C = C- >R-Q-R> - NO z 


8 
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•sm i-gs ’PiFfis 5TIUPAC ’Paif'SC® t*ilc'1? ■ti^wh'T fact? StjM 5*51 5^1: 

►► | 'anlfaitq > fc < i> (Nomenclature of Aliphatic compounds) _ D 

(Nomenclature of Alkanes) : 
i. C5tTO5 ^TSRf C*E5 ‘i3=r’ WT 55 I 

3^ 5*. f»WKifl!'. 4 » srsfp f*W 5 f Mr^r w 55 i 

sjsfH fii^pp dSMsiM Jf.^r C5=r TwsT^rr *tnt t*rw ^ksj ^ 5R?p i 

^5[#C 1WT f’^Tf C^TCT %*t*fNTT f ‘i5«T stf i 

ST5F falser? srftsft? <M«fat<£ 5*51 55 l tflWM C#t^s 5t® *1HT f*(55*T 'S 


5. 

o. 


8 


b. 


*p ;wf« c#f £f*fF sffsfi?-^nra^rW55 i cw 


7 ch, 


CH 3 CH 3 

5 4| 3 2 | 1 

0*0 CH 3 —CH—CH 2 —C—CHj 


6 ch—ch 3 c ; hu ch 3 

S I 4 J| 2 [ 1 


CH 3 


(*) CHt—CH 2 —C— CHt—CH-— C—ch 3 


CH. 


CH, 


(t. 2f*rr« fat<r>c*F <m4m4 ^“^ut ■■si^tiT w Ffaw -4]v<i'-sr c f 5 ft 5£5 i ctsf 


qfffCTOTl *WHH» 

w 

T*r 

(alk + ane = alkane) 

CRj 

1 

% 

final + \£3ft — 

ch 3 ch 3 

2 

$5 

$<? + ^ = tespf 

ch,ch 2 ch 3 

3 

OSft'T 

csrr^r + ^ = csw 

ch 3 ch 2 ch 2 ch 3 

4 

fa^ti 

+ 41^ = RSoJ'l 

ch 3 ch 2 ch 2 ch 2 ch 3 

5 

C55? 

c*tf> + ^ = c^n^r 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 3 

6 


^ - C5C«H 

ch 3 ch 2 ch 2 ch 2 ch 2 ch 2 ch 3 

7 

C5^ 


ch 3 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch , 

8 

! sil 

'Sf| + 

ch 3 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 3 

9 


^ 

ch 3 ch 2 ch 2 ch 2 ch 2 c h 2 c h 2 ch ,ch 2 c H j 

10 


G®^ + ^ = CUW 


'snmf^r tj®rs : anFi^r (M<$ <15# snai siSgsicsf c 5 ^pr^r 5? 

TOT I TOW$*T >p!M>4 51515*1 c„Hi n ., = R 3<F® 5l7?f TOrt** (R - 111 

5C5 H 555115 TOWft*! ^55? - R $*55f 55 : 'IW<MW5 W3 'SfJITOFnJ ^ 

5TTC55 CW 4R (ane) 5W f*fl3T (y!) CTPT 5?5T 55 1 ^YK (Alkane - ane + vl) = Alkyl I 

^f155 e fW’f : - CH, {fWt?f TJ*rw), - CM, - CH 3 5F5*), - CH 2 - Cll 2 - CH 3 ('.mf^ 

f?PP) 5®#* [ 
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sfsfp ?rrw ^«rct ferl wm 47$ srrim a?n t® siptc^ 

f*^n=f^ TR^nr W ■EPF'Rl wm-j^rift 5t*l^ 

^T^n (^t 


CH? 

2 1 3 


CH? 

*\ 3 


CH 3 

3| 1 


CHj 3 

{*) CHj—CH—CH 2 — CH?. (*) CH., — X —CH,—CH? . (*t) CH?—CH—CHt-C--CH, 

2 - CH? CHj 

2. 2- ^lt 2,2, 4-Sft: fWf^TC^tC^T 

sf*fR ^nw ""fNi ferbr T®a tf*r'^ twaiw a'fararir ^r^iw 

?»ftfrg3£tSf C5«tT I ®T®lH SpMil C*fW 6 TjiT> fef[ r*n 3fC*fa CSK.*M ( ) fe 5 

<i<^i? wr i c^tsisf 


CH? 


OH, CH? 

5 A 3 j 2 [ 1 

(*) CH?—CH?—CH —CH—CH? 

3 -^n^-2-ftv! ^ i‘ pn ^* T 


-CH—CH? 


CH? CH,—CH? 

7 6 j S | * 3 

(*r) CH?—CH—C — CH,—CH—CH,—CH? 


(*) CH?—CH?—CH—CH,— CH—CH?—CH 3 

„ 1 

* CH—CHj 

7 I 
CH? 

3, 5-to!?^Vll^*2, 


L 


CH* CH-*—“C—CH 3 
' "CHj 

3, 5-®lt ?art^T-2, 2, 5, 6-(SSlRWt? e l^^ 


1984 ^1C*R11 1 'PAC i|»l<PH-f : 

jQ^fi}^ ^jpppj^n *m f*^r f ic^c< 1*wpRr ^tw ftr«*i®CT fafesi w s rR^ 

JITSIW^ %fesjMT— £T*JM (X 2M C e iW W ®<F 3fTM?sf?®r ^T?1* 


CH? CH? 

CH? CH? 

t I 

1 2 I 3 4 I 5 

5 4 | l 2 \ 1 

CH? — C — CH? — CH—CH? 

CH? — C —CH 2 — CH — CH, 

1 

CH? 

*li=n.i 

CH? 

’tfwU 


affciT 1.2 'ilit C^CS 4) TJpT (2 + 4 + 4) 10 I WW? 8 < 10 C4t*ffl?3 2. 2. 4-£lffiP<lRfi f .*TC i 5 


CH? C 2 H 5 

C?H 7 CH? 

CH? C 2 H; C?H 7 CH? 

11 1 1 

1 2 I l I 

4 5 1 6 1 7 8 

S 7l «l 5 A\ 31 2 1 

CH? — C — CH — 

CH 2 — CH— C— CH 2 — CH? 

CH, — C — CH — CH, — CH— C — CH, — CH? 

| | 

CH, 

CH 2 - CH? 

CH? CH,-CH, 

*t&Ht.4 
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■fiSF? <WI*H 

1.3 -fl?T C^*C3 'ajTHf^T r.<p<) , ®<i 31 *, ^vm (2 + 2+ 3 + 5+ 6 + 6 ) = 24 

* 1 ^T 1.4 iH? r^S <H *IR(3 + 3 + 4- 6 + 7 + 7) = 30 

24 < 30 CTftS? 3, 6 -v£!t ^Jft®T- 2, 2. 6 - -5-CSfW5'n«rJ»i i 

S1»W? t^TSTSf : 

i. —QH, 3T, CH 3 —CH,— ^SfsRT. _CH^-CHj (—CH, ^ *FPTOir aflOT 

$. —C 3 H 7 ^, CHj—CH;—CH y— *I*FfT —CHr-CH:—CH 3 , 


i4!» 


b. 


CH, 

i 

CH, 

1 

I 

I 

r PH, 8 

CHj 

i v n 3 . o 

( 

CH, 


CH, 


<TT. 


Cl I 


:h 


'l l ,—CH- 


tf . —C'H(CHi); '5I®RT,—C(CH,) 2 H *T. CH,;—CH— ^FTT. —CH—CH, 


b. 


CHi 

I 

- C(CH,)H -^T, - CH 


CH' - CH, 

I 

*3. - C(C : H 5 )H- ^T. - CH - 


- c 2 - ^t, 


-c = c- 


SiiHMTTTS'J : 

>. C(CHj) 2 H—C(C 2 H s )H—CH^C(CH 3 )FI—CH(CHj) 2 
CH, CHr-CH, CH, C'H, 

I 2 j 3 | 4 5 | 6 I 7 

^r. CH;—CH—CH—CH_—CH—CH—CH, 

3 -t?nt*T-2, 5 , 

CH(CHj),—C(CjH } )H—(CH, 1 .—C(CH,)H—CH(CH,), 
CH, CH,—CH, CH, CH, 

1 21 31 4 J 6| 7 | s 

*FI. CHr-CH—CH—CHr-CH; -CH—CH—CH, 
3-^lf?®>-2. 6. 7- 


b. 


ch{ch 3 ) 2 


’CH, 

S CH—CH: 


giSt^wc^ra w 1 


I^PS *T!W 77i * 1 l < M c f ^3T 3C.sI 1 
apSpo f5Wi?=T (-CH,) *rrf 
srm?r dftpRT sms? ^ 


^ ^sTT ^T®T I cw, 

CHj 

CHj-CH - Cil, («ir?CT1 ft'Sc^O 
CH, 


JZ 

o 


cr 

^1 


3 , 7-®T? tvfft*T-2,2. 8- 



CH, - CH - CH, - CH, CSffom i 


snw # sp’f *ir*t %5w 

CH, 

^ OTWC3 'N‘ ^?T 3S®r 1 

l | \ 

CHj 

-C —CHi 

OT^ CH, - C - CH., <t^T'SC‘ p fC^T> 1 

CH, 

OT& r*CTM4 5JC4T 'apn ?C»T 1 


WtOTlW "453 - : f^T 'SfTT^'TOCni'a ^Sf PW 

1. C(CH 3 ) 3 - (CH,) 2 - QCH,),. C(CH,)jH - C(C,H,)H - CH, - C(C 2 H ; )H - C(CH^. 

£ b. CHj - (CH 2 )j - C(C,H,)H - QCHjfc - CH,. 8. C4I, - C{C,H 7 )H - CH, - C(C,H S )H - C(CH,fcH. 


% 



P^- 


£ <U C(CH 3 ) 2 H - C(C 2 H 5 )H - CH 2 - C(CH 3 ),. CH(CH 3 ) 2 - CH(C 2 H 5 ) - (ce 2 ) 3 - C(CH 3 )H - C{CH 3 ) 3 . 

% C(CH,) 3 H - C(C 2 H S )H - C(CjH 7 )H - CH, - C(CH 3 )H - C{C 2 H 5 )H - C(CH 3 )v 


£ 
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<3>IBW : 'W 


(NtifUfuclaliirt* of Mkencv) : 

i. sjfofS ^ra c*fl3 't*' c*w ^ i 

C - C —) 13 s *•'« ? S= C3T*T ^«5fl fSfflWllSw 2f*n»T Pi^T 33J I 

2f<R fij qanfaff IMtFfl' ^<Tt 5TT ^«1?TT *rNT f*PP*T ^WNI 5WF PR 5 ^ 5TTOT 

*fTC^ i asfr® *tNT f*l«J»C^<l C^IPtT S^*fNT t*1^i ®TR»TR *TT I 

gpjfn- fiff g T a^ p'S’ gfeffr ^<TT l C#R5 C*H?P f?-W 

(' r -1 z) <t>i% i <fr i fe tuM w faster? alfefl* ^mf*r® w s? i w 

CH, 


o. 

8 . 


^3. 


(^s) cn r —c— ch - CH’ 

I 

CH, 


CH, 

i : | i 4 

ch,— c — ch = ch 2 eg* 

I 

CH, 


J 


CH, 'CH; 


CH, CH;—CH, 

b s | 41 j : I 4 

(^0 CHj—CH-—CH—CH = CH—CH,‘ C*t) CH,- CH — C — CII 2 —CHj 

gfSflTT f*<frre1< §«7I *5r^ i)^¥ ijfltf 5TT iW C?tWW) (.<jP^ i/W 5 *n«n f“1<*1 

<WW<f>rfe -s a^‘^ 14 ® c^Pf, (prfttf- sf*jra Pkpw^ 2lf®f5 v T^T?T3PC 3 r ?T5?l nf«'o w crsp 


W 


CH, CH, 

6 5 f 4 % I l \ 

CHi — CH—CH = CH — G —Clr 


CH* C 2 H 5 QHjCHj 

* ' 7 ( 6 I 5 4 J 1 2 I 1 

(*f ) C H t—CH —C—CH =CH- —CH— C— CH, 

I I 


CH 3 J | j CHi ^C H i J 

1 993 TfTTs^ [jjPAC ^^TTf^T <p|4*i rf5? H^tSSir C%*U$ faic4*RT 2 Wr <p<d 

l 

^ J 3jf^ Pi^*l ^TVR “T^T fat«W 

(Tfn^ ^fiT (J r iSF^f I C<l *R, 


C,H^CH 3 

3l 21 1 

ni-ni=c — c-CHj 

I 

CH, 


CH 3 

6 51 4 

CH, 


34 ^lt»r- 2 , 2 , C^3-^=T 

i?Ts3H«r ^ i 


CM 


.11 l 4 5 

CH, - ch 2 - ch 2 - ch 2 - ch 2 - a I 3 


4 rfl’lfflir 7ff$4 IUPAC 'TTa 2’1 I 7^ stfrsf 

■ 57 ^ f 4 <^^ 3]^wS 1 ^sutt f^Rs^f 7f& 




5| ^fcfpT C^^HR 5 Fm*H ^<lCf fa<H=1 <J ^llc^ ^5* faf^^R 

Pl<^l3^1i srr^RI faiT^ I (7TSR, 



^3 pffatfB?: 4-^n^-2-mft i9 T^-3^ 1 
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*9* 


Tjfw t*T. 'fe^li^ r £; fiM** S'S-y? <r^STFT i£t^° 01 >i“^-3=«sT *53 iA^nfw >lWJi;*f)r^ 

ora^rre^ f*!^ Tj^g. \5rg cxrwus prt’ f*r^rw sfT^Rr w ’'wi® !^<i^*' 

^■’tf^®’ «TR*w i csrspf, 


- j- 7 

CH = CH, 

5l 4321 

CH = C - CH-CM - CH - CH = CH, 

ifl ^TPT : 5 -^V]|?*i|^t 1 (.^- 1 , 3 , 6 -da!?^ I 4twT£4 <T-?lHl TpPT fews ^R^PT 

1 _ 2 , 3 _ 4 'Q 6 - 7 <W^W4 ■sn^T $.WC5 I R*t3l^ CSTC^ ’tt'IJTflrar ■‘P-flC'i ftWiPEI ?C5T 1 - 2 , 
4_5>S6_7 < a15' 5W I 

CHj CHj 

■X "> ! 

\ 2 3 4 1 5 

(*) CHj — CH — CH— C—CHj 

4-fiRnt^^-2-^ _ J N 

4-fsr5nt^-2-C , ’tf^^, «IPTT I __ ^ 

A, 4 ^®w^Wf^- 2 - 5 a 


5 4 I 3 2 I 

( 1 ) CH? — CH—CH = CH—CH 3 


CH 3 CHj 


CH 


(*) 


1 

CHj 


2 31 41 5 & 

CH= C—C—CH,—CHj 

* I ** 

CHj 

3, 4,4-tltfa r <tfeTC53-2-tH 


CH 


(8) CH j - CH 2 - CH, - C - CH, - CH - CH, 


4-f^fT^T-2-OT^trW T R3- 1 -t4 


1979 iupac ^5®nf3*t ar*piiffT5*rp (*i<spi< c*r ct 7 pt^ ; t-«pi^ 4 ffaai*i ^fiw pt c 3 * 

sfqu <> f 4'cH-a 5it«iTlw *$*i* 4!?r c*ct *rc^ inwf (-) fss? 4mi« ^rtt ?tt i fee' 

^fi 4 <>n<r) <a ftfe a p a prew w $rr i 1984^ 1993 ’ttpt 41 ttfei w ot <pkTl«<i 

sn^ij pt? c 5 !? sm 5^ ^?r *nw (-) ft® 3 ?u^ra 

Scppf ^t s3f 1 *r®i^lJT's '*i!iiic, fc T’si ^rsapr ai'Si'j|c < p ftftnr few 'aii««ftfo’ , $ <■-« *R® c®Mi^ 

5^5*1 ?*ife^ isnf^ ^ wrawsr 1 ___ • 


J 


< 1 . £ftrw fif^era ->nw ^ *fNT f^fe^rewtw 5 ww aig fff® ^pnft ^it w i t.4u^ 


CH3CH2—CHj 

6 5 | 4 | 3 2 I 

(^) CHj—C—CH—CH = CH—CHj 
CHj 


eo 


CHj CHj — CH, 

5 4 | 3 | 2 1 

CHj—CH — C — CH—CH, 


’CH 3 

21 


CHj ’CH 2 CHj CHj—CHj CH,—C—CH 3 

4 i j 2 jj ft 7 | ft j J 4 3 j 

(■st) CHr—CH—C — CH,—CHj 00 CHj—CH—C—C'H — CH — CH—CH,—CH } 


CH 


2-t«t^r-3-f5r*n^f ^-1 -t* 


3 , 6-glt Nt »T-2, 2 , 6, 7-USlfit^ 1^3-4-^ 


\r. 


ssiTWf^STf^T (Alkenyl radical) : *H! e lRi»< ^35 >a^f 5 sriar «i9Cii}if.«'i *raX , 5 W 'S*i>llEl'» 
4 i< 5 W (Tj- ipr^ 2 ^ \»[7^5 5|jlsi r <ft,i|?ci i oijlBifqif^s ^FT^fRTtsf ' 5 T?C<r-s C,,H,„ I •9*T t 7? T n = 2. 3. 

4 ... I'Silfo I t arn^r^ r^ g f ■HT*fTg e f 3T5PS® c„S l :n i I -ii»j<f»-n.'-Rr C^M «in*lf<l>wf JTnpra PCT 
eC?#i fel ^T1?^T (yl) CTrn ^<r r 53T l (Alkene - e + yl) - Alkenyl l 

: CH : = CH - ^W), CH, = CH - CH, - ^PPP) ^5Jlf«T l 
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*|ar 



wpssna ^ 'sijkRs'^c^ ■srrsr cw 

1. CH, - C(C;H})H - C(CH 2 ) - C 2 Hj CH(CHj) : - C(C 2 Hj)H - CH = CH - CH<CH ,) 2 

«. CH 3 - C(C‘Hj)H - CH = C(C,H S ) - CH(CH 3 ) 2 8 . CH 3 C{CH 3 ) = CH - {CHjfe - C(C,H 5 )H - CHlCHjfc; 

a. C(CHj) 2 H - CtCiHsXCHj) - CH = CH - C(C 2 H 5 )H - C{CH 3 ) 3 


B. CH(CH 3 ) 2 - C(C ; Hj)H - CH, - C(C-H ) = C(C 3 H 7 ) - CH, - C(C 2 H,)H - CH(CH .,) 2 
8 . CH j - C(CH 3 )j - C(C 2 Hj)H - CH = C(C 3 H 7 ) - C 2 H 5 . 


(Nomenclature ot Alkvnes) : 

i. i 

laR^ (—c - c—) c* w#® c^r f*ra*ifito5 $k rpr Tacxw su i 

,5. ?R wife! 3rsjgr*i ^ St? 4?? 1984 « 199? ^nt^ra 

IUPAC '5T?*n? -3 |h-m<! c [ <r.<i (,s 5r/.<t I S t il5^ c !'5(5ti''T : 




ciu 

t | 

(*) CH,—CH — C = CH 

(3-R9J]?5lf<)-33. I -75TT?5T) 

3 1 ?r, 3-ftwi^Tft^i^-i i 


CH, CH, — CH, CH, 

7 6 | S | 4 3 1 | l 

(*0 CHj—CH—CH—C = C —CH—CH 
(5-^*nt*T-2, 6-W$fw?*TtS’5'-3 

CH 3 

1 2 3 4| 5 

(®) CH} — C = C—CH —CH} 

{4^ntwf * i 5*2- ; 5n^) 


CH, 

5 4 | 3 2 1 

CH,—C— C s C—CHj 

I 

CHj 

(4, 4-^tS|«l1^*IC*f®-2-^fft ! T) 
CH} C% 

1 2j 3 4 5| 6 

(R) CH}—CH—C=C—CH—CH} 

( 2 , 5-®T^!^t^-3-?JTt?) 
CHjC 2 H, C 2 H 5 

1 2 | 3 I 4 5 6 I 7 A 

CHj—C—CH —C = C—C— CH—CHj 

! I I 

CH, CH, CH, 

(3,6-wrt$«rTtsf-2,2,6, 7- 



?Wt? : 

i. iupac 7st»pnra sis csttss ftssrs, faiwt sssr 'srtwr swtt ytc** ^ 

4 3 2] 

^=TC4“< SSST CTW4JI1CHI S??T I CSSS CHj - CH, - CH = CH, CTftSS sfo* ST? fsBS-[ - 

ts. fag |ST f'lSflS'l -IS? CH 3 - C = C - CH, Wfc'IS *TT S T tsS5-2-SI?S. fas 2- 

ST faSBl?H- 2 SSI 

fifhr csss ?®tsst sTf sfff* tes cstw fw, fro? ?r ssjwrwr sT&sf s??rs tje? ?;sit §tgs 

SRI? 3Jt?l®s PT? I tPPR (i) CH 3 - CH = CH 3 (Csnf^R) (ii) CH, - C = CH (Csn^), (iii) CH} - CHj - CHO 
(CfiH' p fRrR), (iv) CH} - CO - CHj (C^^T ,, ^W^), (v) CH, - CH, - CO - CH, (f^lPIR) I 



<M - *.8 : HIV OT* 

i. CH 3 -CH 2 -CsC-CH 3 CH}-C(CH 3 ),-CsC -CH, 

«. CH, - C(C,H S )H - C = C - C(CH,),H. 8. CH(CH,), - CH(C,H,) - C 2 - CH(CH 3 ),. 

6, CHI, - C(CH ,) 2 - C s C - CH(CH,)j 'b. CH 3 - C(CH ,) 2 - CH 2 - C(C 2 H S )H - C 2 - (CH ,) 2 - C(CH ,) 3 

l l. CH, - CH(CH,) - C(CjH 5 )H - C = C - CH, - C(CH,) 3 . 
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2$f? i'S'C 

^ (RtW? 5 TPRR S T : 3i3C^a!<mt.*'‘<i RT f«'*fj <r>M'rf-??r^T 

fo<lV ' sjppCeT iJCWiJC^ ^rviraR^r (Alka-diene) <3 «ljl»iol-jal^H (Alka-tricne) ^ ^ *TT^ t 

4 <>3« l fr<l ?rfs» 5T?CfeT<M-(w<) ^ <Tf fo'jfD ^T^f-^r^T f^R^l <®'5Jr*T OTW55 iK^'/T 1 

3](W<M-^?'S|!'l"r{ (Alka-diyne) 'Q 'A' le "-«P‘-v5[?«lT3 7 f f Alka-triyne) ^TT STR/? i : 
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ioe totto : f^vitar 

D<P? CljftTO '3j<JFS -^T^T fTOSH (r: c = C C) « RT^T-TOfa fTOTO ( C = C -) $TO 

StW?T : aW? CTlCTRT itfPfa-TOfr iW pC = C C) « ^TTOWpfc faRTO ( C - C -) 

^rj7j<ji5| SpR «fWFT pfltTO <:TSR JTRR *tsf 3 ■«ll?^‘ Ssf.ss 3)*HW*f TOST'S TO I an*flK*t faTO 

-sjTpnft ?®TRfe ?<wr5TR aro sf9w a^r; •«ii?w’ *rc^ toft i f4C»)w 

^npf R q ^hjt TO i -SF^Cfi ( *fTOTO T^RI RSRTT fiiFT fbfer® TOT TO I ^F SfTO 

f*rasr?R <ptto ^Rarep^s rJiSfi-* FIFS R^T^TT TO FI ftw C^FR* TO to on ~ C = C ' T, - C = C - TO W 
f fw i f 71 < a?^6gy ■omsTFT to i $ft aiw^s aw an® f/fp iwriFR ft ^tstijt «ii«ilf*r® TO ^ito 

2JT3 FTFP faRWR i&TO ^ aiTO RTOTT ■*l|FJlf*TT TO, FTFFCS f^l fWfR SfTTOT TO ! Ttsfe atC^M 
faTOFR RW cw 2fTO f'iTOPW *!*tTT%T TOT TO; ^®T TO "3Tlt^’ fcFI? CTO TO l ^FITO'TTOFf : 

#54 4 2 

(D CH = C-CH,-C1I : -CH= C'Hi(CTOT- i -**-S -^r) 

arenas 2 {to frocro <m4»ic+ ft 3TS cstr*? i [fir* tot cto 5 »rr cro fro^R a fiiTOFR TO^Fr i 3rf%g 

«rnw i !wf 2TTO f*WFR TO fww f-srw R^mfTF* TOR WT fTOfFR 3RTO 6w? TOfH FIRS TOT 

aroR r;to fro fro ftfro: to i t 1 ? aprpr frocro ?tofr RvRttr* to^w fir 5 to tot scttcs i 

7 6 5 4 A 2 I 

(ii) CH,-CH CH-CH ; -CH C = CH (6^-5-^-l-«n?*0 

aiRTOa ■tf i afisw FIR 5 2f*fpT £ *WRR ’TTOW RTOTTf?F® TOR ~ ! ¥ 7 S' TO^CTO R^RJT l «H. 

TOTTC5 <j i nfi"4i r.snW TO TOFT 3RFR RS'?JT f 2 ^° ‘PT^ TO®T I W?" ’iHhi 1 CSPW SWH 

f*TTOTO TO4«C^ Rtamfw TO i RCW i 

"5R 1993 RFFR IUP \C '^ , TT%*fRi «*jxfl e f TO^ CST! i RTOiTFT Sjf^©t^ TiFI? 1993 

X I CTO I UP AC ■3J < 11^*f a*J>llt! TTO (RtFR •TT*TTO c t TO TO l iR tffo : 

ilTO 3RiT-< pR^i r^d^Tj 3 ufWFf SJRFT ^STTHfroRiCR for.o^l a R^jlfil'® 

TOI TOTO Alkene aiTT c WF viie ^RR TOTO a kSIWPR 3rR?R $CfR RtFR I FsrTO e f TOC^ 3$ 1 
wfF (Alkcnc — e ■+ yne) AI ken v ne a'«TR Ft^TT TO I sR ajftr tSTO FT , f c f»iR vc*i fTOTO ajR^ 6 r^P?R 


X;-sftT TO TR CTWCffa XTOTO ^T^r f*TTO *HRR iTO^R aTyRT 2R f^S ^T J TTST '«|?*h TOT? CTO TO I 


l 234 

i. CH 2 =GH-CsaCH 

fijS5-l -TO-3- ! sriTO 

5 4 3 2 1 

;,. C%-CH=CH-C = CH 
c s r^-3-TO-i- , sn? J T 

5 4 A 2 1 

a CH = C— CHj—CH = CHj 

-1 -^-4-^nt^T 

CH, 

7 6 S 4 | 3 2 1 

8 . CH,—C = C— CH—CH = CH—CH, 
4-ft’?n?sTC^-2-? ; T-5- ;s n? ; T 

CH.— CH, CH, 

* ? * s | 4 5 1 2 1 

(?. CH,— CsC— CH —CH=C- CH—CH, 

5 -?aft? 5 r -3 .fswi? 3 TOrt- 3 -?'' 7 -(>’ 3 tt?^ 

CH, CHt —CH, 

1 2 \ 3 41 5 ft 7 

la. C H,— C—C- H—CH — C s C—CH, 

4?Rf^c-fR?n?nc5’?-2-?«-5- ; 3n?R 

j 2 J 4 ^ h 

CH,- CH - CH(CHi) - CH 2 < - CH 

3— 1 -^ s-zffi* 

CH, CH, — CH> 

1 2 A L 4 sift? 

hr 4 CH 2 - CH — CH — CH, — C —C = CH 

1 

ch 3 

5 ?^T- 3 . 5-1 -TO- 6 -’STTO 
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CH, 

S, 6 sl * 3 2 1 

B * CH 3 -C = CH-CH,-C = CH 

: arra Qj^W few 

- «T4fH ctTc^RT THWr «Ptpf 2 J*R Pmsw 4Mc*3 *i!M 
^■Sd#* WT4 c^caj 0 m*tM> afWWT C*rUT 53 OTtoTit ^®T 

* 1 * Wit* *T*ft <71*5* l fe, io « 4 fff® 

1 

CH, CH, - CH, CH, 

So 8 7l fil i 4 3l 2 1 

' CH 3 -C - C=CH-CH,-CH-C = CH 

1 

ch 3 

( 6 -^n^-3, 7, 7-fil?1^lS*T*l3-5 ■%$- ] 

C = CH 

7 6 5l 4 3 2 l 

IS. CH 2 = CH - CH - CH = CH - CH = CH, 

Br Cl 

1 2| 3 4 5 6| 7 * 

3<. ch 2 =c-ch 2 -ch,-ch,-ch-c«ch 

2-C3tOn^6-«>lWl«(^-l-^-7- , !n?f 

1 2 3 4 5 6 7 * 9 

io. CH =3C-CH 2 -CH =CH-CHfeCH-CH,-a !, 

&m-4 ,1 

Cl-h 

1 2 3 4 5 6 7 8 9 1D| ‘ H 

i 8 , CH =c-ch 2 -ch = ch-ch = ch-c«c-ch-ch 3 

10 -fWitsT 'snnra^T-4, 6 -fEltt ^-1 . 8 -'blg>Sllt>l 

CH^ 

10 9 1 S 7 6 5 43 2 \ 

iff, CH 2 = C - GH 2 - GH 2 -CH 2 -CsC-CH 2 - CH - CH, 

9-ftwrt^4ii -1 .9-4!t?H.4-'3nt 7 T 

ch 3 

1 21 3 4 56 7 89 

^ CH 2 = C - CH 2 -CH-CH -Oh - CH 2 - CH = Cl r 2 

2-ferr|5t(7THT- 1 ,4. 8 Jal??* 


m 


■SIFT : Hffr C^IWf ?5r5 <%*f sftFFfc? 

^533 ^T PRS5T fttlSFRr C&UZ >ii4lbb TfS^Ti^r *o ct fom 

*twm w. oi? ^hhri 's f*rv»r 3^5 ( 7 ft 

fawwt SJPfFfT fWFs 5E? I 

RV CTl'lf&W> <lfn 5RtlTf1?r« ?5<' (il^w W|V|<t,<i=t ^ ^ i 

<a ■aiicfrfib^T c«fc^ >i^5?t , 'ar«pn , *i w ^ftr c*r Ssrcr c^ra ww«ww<i mar 

iupac *rai% ^um ajg?r 2 ®r- wTfi? 5Tfr4> srfwg'f to* 


4 5 6 

ch 3 - c = c-ch-ch=ch 2 

,1 2 I 

CH 2 - CH= CH 2 
4-(2f»r. i .«nt?r) <s*j-1.5-®ltfc*r 


7 6 5 4 

CH,-C=C-CH CH = CHj 
,1 2 1 
ch 2 -ch=ch. 


^ l^ppf : a guide to IUPAC Nomenclature of organic compounds, Recommendation 1993 1 

WfS^TM ^ _ ^ m Q • f%j^f CTt^QWHl ^ <m 

1. CH 2 = C{CH,) - CH = C(CH 3 ) 2 ; 

Jt.. CH, - C(CHj) = CH - CH(CjH s ) - C(CH,) = CH - CH 3 

5. CH(CH 3 ) 2 - C = C—CH(CHj) — C = CH; 

8 . CH,-—C = C—CHfC : H s ) - C - C - CH, 

a-. CH 3 - C 2 - CH 2 - CH = CH 2 , 

'is. CH 2 = CH - CH 2 - C(CH,) = CH, 

H. CH(CH 3 ) 2 - C 2 - CH 2 - CH = CH - CH(CHj) 2 

5. CH(CH,), - C 2 - CH(C 2 H 5 ) - CH 2 - CH = CH - CH(CH ,) 2 

QCHj^ = CH - CH 2 - C = CH 

lo. CH, - C 2 - C(C,H } )CH, - CH = C (CH,) - C : H; 


-!.,(?.i.8 : (Nomenclature of \lcohols) : 

i. 4 65rf®t?r httst^ cto ‘•w* *t 1 oftspsi* ‘4R‘ ^ 

*rf**Fa ‘W (3fT^ + v5J7!cT77M^W< egR SfoBT ‘^T’) ^flFTT 577T 91TC** I 
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i., - OH SRfff ‘f-R'tW vm f& <3!CT f“H*?lfT> W 2RR f*R^T 

o. sftfH f*r^f^T.?; -ssrsfr «?r w c*p •jroc^t *fWT 1 *rst ^rap# £f*tR f*m?R 3 ffw 1 ^<Jr« 

*m i*pprr ^ Cji i^r sjn^ r 1 

8 . «r*fH f*iwra sffe# <fri4wt^ ^tfraaresi 5R*mf?n5 wr 1 pjf^ 5 ?^ _oh «i^ft» 

^151<f>r% 55 PlfN* 'iTS «f*TR f"TOFRr £jf%^ 4l4HMJ ’itflTSKS 3R[ ?3T I CT*F 



<?. £T*fF -OH TK$$ ^T#f?r ^MTTCTP iPT 5T ^ 4R *$rf 5t?^ <- ) ^R5R 

®^-*r wr 55 i 

b, apfpr f»r^T?t -x\w *ft f*P58foT?rjCT5 wptwr 4* ?rt 55 1 


'SR^'T : 


CHj CH, 

4 3 | 3 [ ) 

}. CH,—CH—CH—CH^—OH 

2, 3-‘®l^TStI?5Tf^R- ] -^FT 

CHj 

1 * 1 

5. CHj—C — OH 

3 f 

CH, 

2-fsrsnt®KSJT < 1R-2-^ 

CH, CH 3 OH 

5 4 | 3 | l \ 1 

©. CH, — CH — CH — CH — CH} 

3, 4-to1 ?fi''<114*1 V t> f4>R-2 -^5PT 

CHjCjH, OH 

5 4(3j 2 1 1 

8. CH,—C—CH—CH—CH, 

CH, ■ 

3-$5I?*T-4, 4-bl$fyvJ1^0’f^-2-5PT 

S 4 3 2 1 

Q. CHj—CH - CH—CH-—CH-.—OH 

CH, CjH.OH 

6 5 | 4 3 j 2 1 1 

b. CH,—CH— CH -----C— CH—CH, 

3 5 -fsr^J 14 = 1 0431-3 -t^- 2 -^ 

OH ] CH 2 OH 

4 3 1 2 > 

*\. CHj - CH - CH - CH 2 - CH 3 
2-$54te*!R$BH- 1 ,3-^3R 

CjH, OH 

5 4 3 | 2 | | 

It. CH, CHj —CH—CH—CH, 

3 -^n^TC- t ^H- 2 -WT 1 

Ijpp-c - 5*1 - 5,b : fttb 'Sfgll^'i 5111*1 Wl5*l«OTl5 H!i| <JT5 : 

1. C(CHj)j - CHj - OH; 5. (CH 3 )jCH - CH(OH) - CH,; 

«. CH(CH,)j -CH(CjHj) - CH(OH) - CM,; 8. CH, - C(CH 3 )j - CH{CH : OH) - CH,; 

d. C(CH,)..H - CHj - C(C ; H,)H - CH 4 OH; b. C 2 H, -C 2 CjHjOH; 

H, CH, - CH(CH,) - CH = C(CjH 5 ) - CH 2 OH. 


: '»i'nib 41?'.*3 *i{ii^'-1 (Nnmem lature of X(dehydts) : 


i. <£ ?W?nft?r GHffSR C%sRT 'TTSRT C*i7R ‘RM‘ bT ‘^TJM' <?RT 55 I 

5. - CHO 5pT7.*M ?«? i*; <M5*r 4fR <^s<f f*r«RlT?R SWtiT f-T^T %W faW4 <fRf 35 l 
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O. £T*fR ft^TEW ^3T 53T (RR 3R6OTT ^ITafT P'tWT *i<TRfa a*JR f*t<K«1« ^!TW I 

wt $a*rNT f*rarer «rm^ i 

8. axH f»TOm <m 4W4 ^ITt^Tfl' TJ®r CTtm H|V«M*I ^RITvftw I 

e. nrsrr f*wec®TK^ ^.mwph ftfe -a*{*ifl wr ^r i 

>1}. wpffwt>s 4? ^i<<j5|) *ra^rt<j t*i<j>M4] <a?s srrra sm^> i 4? w$w f=rcvr»fgs 

iff ^fTJRRfPt wra acrrnsR acs i 
H. wft -CHO spatJlF ^j =lRs^l?''J><5 C^jj vbl?'Jii||eT aw ctM w 
^Jt?5M#(!f *TT s r 'Ji*i l iic< ^T if?r 


^Swi^tpr : 


ch 3 

4 3 I 2 1 

i. CHj —CH—CH;—CHO 

CHj ’CHO 

5 4 j 3 2 | 

CHj—-CH—CHi—CH—CH^—CHj 
2-tviTt E T-4-fsWtt 5 TC , 1 , tH JT «1 


CH 3 CH 2 —ch 3 

ch 3 ‘cho 

5 4- [ 3 [ 2 1 

J 4 | 3 2 j 

O, CHr—C—CH—CHi—Ci IO 

| 

8. CH 3 —C—CHi—CH—CHj—CH 3 

ch 3 

CHj 

3.fsfT^T-4, 

2-^sn^T-4 t 4-'w 1 r^IC^I^HIM 

<t. OHC - CH 2 - CH 2 - CHj - GHO 





1993 43 IUPAC 4 ^* 11 0 ) CWRT *fP?Tf?R f*TOT W'$'CTtf ^(fiRS <£&$ 2JW W$ff **RP 33Rf3 

9JTC4*. ©r,<] c-^C^-C.-d ^513 C^T^IFij L<r- sr^^t ^l^USl'PMc.'tfl @f'0*# <Ml I ^»I«i«p31 ^«k.«p<1 

■41^©^ ^ 33 3T i (Rpr 3 ft - cho $rt Si'itoi^Mf'b^'b. 3ft - cooh are*l3 w 
4frcs. 3 ft -cn sK’ra ^Sr^ntgrt^ fe>K<i ^^ i 

33Plf? ^ 3ft - CHO STC’RJ CSR3I ; 


CHO 

I 2l 3 

5. OHC-CH 2 -CH-CH 2 -CHO 
catena-1,2. 

CHO 

I 2 3l 4 5 

$. OHC-CH 2 -CH 2 -CH-CH 2 -CHj-CHO 

cac^r-i. 3.5Jai?4M'wR:^i 


4 3 2| I 

$., OHC - CHj - CH 2 - CH - CH 2 - CHO 

fWl.1.2.4Jjl?4>l<fMfi<«t?<b 





f.lT^ -^J _ ^ ^ ; f^C5 'Slglf^B '3UI^Rs^,l5,««C 5 ll41 *33 

1. CH, - C(CHj)j - (CH 3 ) 2 - CHO 4. C(CH 3 ) 3 - CH(CHO) - C 3 H S «. CH(CH 3 ) 2 - CH(CHO) - CH 3 
8. CH 3 - CH(C 3 H;) - CH(CHi) - (CH;fe - CHO <t. Q.H, - CHtC,H,> - CH, - CHfCHQ - CHO. 

% ^ C : '■$ , C&IC* ,r ? HT*n*Rjn 1 Nomenclature of Ketones) : 


| i. 4 ^TSfWlIN G£ff®fa *3^33 C*33 "C'TR* 3T ’433’ C^T^l 53 I 

S ^<1 fa^1 'Spy^ ( >C — 0 ) CW wi ^ I 

to 
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iov <PTRR : *131 

z. f*t<sc=i<i ajfsfc «r<fce« ^ ^rr i <3r^ar 

33T zu§ SPfT* f*l4>t«M £ffefi> <M^r<5 r^fmiR^r Tf^alTTlw ^ I 

8. 2T*fF f*fWT3 ^®?T fErais 5T® 44<R=1 ^t#r ’iTSTJ ^F <?iOW CsrfSrsep *rw 

fwRisT ^r^r fe q ^?r ^mRi« w 5 tt i 

6, sfsjFr 4 >i4**m ipRs i ^>c= 0 ) ai*r ^?r urww 1979 ^twti iupac ^^fif^r 

-a i ^ l t r 'TTITT « OT iflif 3T J »R<J <n ■stTC^f (-) ffr? 5 ^ET ^s?IT ^PTS ; 5rT*[ftwn?l 

1984 WRT ^RjMlRr ^^fPf «^4*f ^ cwh <SR 43 $I?.W'< (-) fw* <M$,13 3^T 53T ! 

lb. sfifH *nw to *rpr ?*R55f'©^5Trw •AiiMc^Tra ftfe ^prfft ^?ff<r wr t^r i 


®P15.<I e l : 


CH, O 

4 3 | 2 || t 

i. CHr-CH —C—CH 3 

3-fiT<||^eff<iS^-2-'G 7 t 

CH, C,H s O 

5 4 1 3 [ 2 1| 1 

R. (H, -CH—CH—C—CH, 

0 

1 1 3 || 4 5 

O. CH s C —C— CH*—C H, 

c^-]-'snt 5r -3-'S^ 

CH, 0 

7 6 5 4 3 2 || 1 

8. CH,—CH—CH=CH—CH,—C—CH, 

6-R vi 13<^ -4- 3 *T 

CH, C 2 Hs 0 C,H 5 

1 ~CH ^CH 4 C 'c CH, CH ’ 

CH, 

3, 5-^I?5 v JI«h-2, 5-4j 1 5,f*)CIs =C'*5 ' s C-4-'3 7 '' 

CH, O CjHj 0 CH, 

7 sl ill 4 1 5 H 1 1 

fe. CH,—- CH — C— CH — c —C —CH, 

.. • | 

CH, 

4 t*n?*T- 2 , 2 ,6-3?r?f2rsn?R^-3,5-^ew 

0 o c 2 h^ ch 3 

I 311 3II 4 si 6 7 

CH j— C — C— CH — CH — CHi — CH 3 

0 C 2 H 5 O CH, 

l zli 3 1 4II S 1 6 

V. CH,— C— CH— C — CH — CH 3 
3-tsnt^-5-R , 4%R5^-2,4-'5lt‘« ; ’ 


1 Reef *KI - 9> : Rw fot^R ctifttoCMId 41V <?W 


I 1 i. CH{CH 3 )j - C(C 2 H 5 )H - CO - CH(CH,),; CH, - C<CH,>,-CH(C,H S ) - CO -C(C,H S )(CH,) -CH(CH,),; 

5. CH(CHj> 2 - CH - C(C 2 H 5 ) - CHj - CO - CWCHjfe 8. CH, - CH(CH,) - C, - CH, - CO - C(CH,),. 
t. CH(CH,), - CO - CHfCjHj) - (CH,), - CO - CH(CH 3 ), >!s. CH(CH 3 ) 2 - CO - CH(CH 3 ) - CH, - CH(C,H ; ) - 
CO - CH(CH 3 >2 I _ 

: ^ftw< (Nomenclature of f ather I : 

t'tfTC 55W ap*r (R o-) WT flHHW I 4 W IUPAC 

«ii 1*1^41 41 ii«u^h 3®n ^ i *jih<mw4 c&3 12 RK f*r<i*c=i<j 4if4n*wii ^ ^ 5p*if& 

sffHWPt? ^TTST OT'STrr ~S$ l WRt ^fflCSrC-M >ftw ^ C51T? i||M4l?=1 ap*^ apt f^ic? 

■jR^T 3TW i c*r aw «jii*r4i ap^r (R - o - ) wi^pjsit^ ape*?? m an^ c*t* 

^rr ^?r ^(r=i< p 1% apr « ^r arjwoH ^Rstr ^rtc^H ?t c*^ 

i 

[ 2 3 

S^'fWt, CH 3 - O - CH, - CH; - CH, ^ C^R3f ^OFCPlt^T aR’R TOfT - CH, - CH, - CH, ^TT 

^S 1 ap*f i i£j aiFtWsrff cafK^ l C§f5 apn 4»]*H>f4f ap^ ^rt CH, - 0 - ^ 

fevrf% apn i cfm iff itw, i ftn?n%anc»R i 
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i. 




•0. 


8 . 


a. 


<b. 


CH 3 - O - CH, 

CH, - CH, - O - CH 2 - CH, 

ch 3 - ch 2 - ch 2 - o - ch 2 - ch 3 

CHj - CH 2 - CH 2 - S - CH 2 - CH 3 

l-5Rm^W[f^KnT 5 R 

CHj - CH 2 - CH 2 -CH 2 - 0 - CHj 
CHj 

3 2| J 

CHj - CH - CH 2 - O - CHj 
1 


O - CH 2 - ch 3 

3 2 ! 1 

*»■ CH 3 - CH - CHj 

CH 3 O -CHj - CHj 

i 4 1 j 21 1 

\r. CH 3 - CH - CH 2 - CH- CH 3 
2-tN1% -4 - fsrai^TC'-fpfrT 
CHj 

I 3 

i®. CHj - O - CH-CHj 
2 -1^n%snc'R 

1 CHj 

/ — \ ' 21 

io. ( O V- CH 2 - CH - O- CH, - Cl! J 




2-$wifaf -1 -f^FR^rcsnr’R 


’TFf : 2005 « 1UPAC C%*RT ^ ^TTC?fr ^TT 373^ I ^TFC^I 

Lk- 'TsTsn^W SRK fww ’TTW *pr CTfcn<f ^ 'SRJf (Oxa) *Ptf5 4&JT I SRF 

CTf^ C*tW ’Ml £RfH fi ftRUfoy Wf 1 : 

123 1234 12345 

1 iCH 3 -0-CH 3 CH 3 -O- CH 2 - CH 3 01 CHj-CH,-0-CH 2 -CH 3 

2- : 5P^GST’fH 3- 5 5(^ir , ^R 


CHj 

1 2| 3 4 5 

81 CHj-CH-0-CH 2 -CH 3 

2-fw?*r-3 


ch 3 

1 2 3 4 5| 6 

<t I CHj-CH 2 -0-CH 2 -C -ch 3 

_ CH 3 

5, 5-®f$1^1§*r-3-'ai'flltM|H 


ftm t?w (2005 *rtc*ni iupac ^ e tifr«r ^*i i gl) 

1. <CHj-CH,),0; *. C 2 Hs -ClOCHjKCjHsiz; ®. (CH 3 ) 3 C - CH, - O -C 2 H 5 ; 8. C-.H, - CH(OC,H 5 )CHj; 
<t. (CHj),CH - CH 2 - S - CjH,; CH(CH,), - CH 2 - CH(CHj) - O CH, - CH 3 ; <C CHj-O - CH(CH,>, 



Rr*T^9*f (Nomenclature of Thiols) : 

- SH Wt’feMW Sfr?R ^y\ i 472a*M SRH f*R>7?R C*IW "SHTT^T "Pfflj OT*T 


^C*T WT 33T 1 CT*R- 


(i) CHj - SH 

CHj 

f5rww?Fr 

4 3 2 1 1 

(iv)CHj-—CH 2 — CH—CH;—SH 

(ii) CH 3 -CH 2 -SH 

2 - IsmI^RScGHKII?!"! 


(iii) CHj - CH, - CH; - SH 


oatc'WfTFr 
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iSO : folfor 53! 

aPic.^ (Nomenclature of Carboxylic Acids) : 

y a STtf^r oft* -ncsM '«if?i<i» afire' c*r*rr : 

^ -COOH «f 4 1C < M <b 'l^»T *f5xr r ep3i W5*T *JT3T ^>5? £f*(H feoica fMnS^t 5>5T 331 I 

o a-sjrfT a's^ren^r 144 hh m 55 w 55 ®i?tt *fwr f*w wife sj*fw f*r^R 5tc«r ^ anw i 

8 ®'Sfi7T jf«5prf^tnfr ctfftrRr wsiw^ ^<rf i 

(t nint f*re*T 3 TsrKS* ftf% ws^rrtf wr 35 i 

b. -«MT^ afire -35 C^J< ^®k.<p 5 < ^5STi e J f^WPRT il5> £j!W! a||f.<r- i «lfi a5 a a 91 * 

■5=r?^rrr i; jt' slipper a Stg^f WT ^ i 

SWT^PT * _ 

3. H-COOH 
waiK^lfipP afire 
3. CHj - CH; - COOH 
GsfNTC*nfiw> afire 


'3. CH CH— CHt—CO< )H 

i.j^raliiifli^SUiwirti^ afire 

CH 3 CH*—CH- 

5 4 | 3 | 2 i 

. H,—I H- CH — CH — -C OOH 

3-$«.T^-4-1wt!;«rc*^*n>n1w afire 

3 2 1 

ff. CH-=CH—COOH 

2-C£nf^n^lf55f afire 

ch 3 

5 4 3 I 2 1 

b. CH = C—CH—CHi—COOH 

3 _firsrr^sT-c^P©'- 4-wr^w -1 -afire afire 


: f^tfire af>re yei^ a['<tsf.«1 reRhSpre aPre 3 H>i4 c T <Pal 35 : f,<; — 

i. MOOC COOH ($C*R‘^tt'9f55S afire) 
i . 1 loot CH, - COOH (flfFFFT afi^E) 

i : 3 4 ^ 

3. HOOC-CH; CH; - COOH (PrecS* ®1?'ST5^ apF5) 


^WpSfPre 5*55 (-COOl 1 1 5^ fSjf ^55 MW! 5ST55# SflWf- 


Nil; 

2 1 t 

1. CH; — CH— COOH 

ajifiiwit^iwifire afire 

2 1 

3. HjN —CH; -COOH 

2-^sixife?H?«llWlf?)4 afire' 

OH 

4 3 2 1 t 

a CH] — CHt— CH — COOH 
2-3i3c&tPj3Pi35lwiPre afire 

0 

II 

8. H —C —COOH 
^n^itsrn5if5^ afire 


H. 


k. 


3o 


11 . 


13. 


4 i 1 I 

C’H] — CH - CH — COOH 
f<]5T>-2-?w i -afire afire 
Cl CH-—CH 3 NH 2 

6 s| 4| 3 2 | I 

CH,—CH — CH—CH- — CH — COOH 
2-^mf^-5-(3Fn3r-4-t«ll?'1^1W!ffl5> afire 
HOOC-COOH 

ti^r ref^afw afire 

<g^COOH 

<§)-CH : - COOH 

fiMi^CScrwffw afire 

CHO 

3 2 [ 1 

CH; -CH-COOH 

aPre 
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i8i 


0 

3 211 1 

<t. CHj — C — COOH 

2 - ^srt 

GSfT*f 2- >3^-1 -'Sf^PP 

CHO 

1 1 1 

*. CHj — CH—COOH 

2-fsWlt®T-3 -^fl^TtsTIC^l C*3 ■ Ri <r> 

OH 

1 2 1 3 4 

<\. HOOC — C H — CHj — COOH 

2-51?®!#^ Sltsfw 

b\ CHj —CH = CH — COOH 

ftt§r> - 2 -tt?nfw ^pts wiat 
- 1 ~'Gfire» ilfjcE 

6 5 J 3 2 1 

is. CHj—CH = CH — CH=CH— COOH 

C^f-2. 4-Slt-^lfw Af^Sl 

C5W-2, 4-Sit t^-l- 'SfiN 5 4IPR 

O 

5 2 II 3. 2 1 

io. CHj — C—CHt—CH j — COOH 

C^TC^T -4-'S*T—]—'SfW 

4-^rc^TC < T^TC ; 3lt3r^ vflf3T5 

---—-- 

0 

5 II 

Si. CHj — C 0 OH 
’trat^npffrr^ ■afos 

CHj 

4 3 2 1 

i*. CHj —C-CH-COOH 

3_1il'«rtt 5 lf^^-2-t* I -l''' a ft^ 'St’CS 


I j 'in*"!? iui nv d. '' 1 ^ * 

srn^ w otto ctHIS? *tro«f sa m ^ c<r ‘ < ^ r 

^t°f»lT?r 3?TT ^?f «7 i lii^RfT 2PETTT ^R?RT VWr I <?T5R, 3^ - CO()H SR^l 0PZ3 

vk 

3 l ?<M<T^ f g R? -ilftre 5?RIWt W 5C OT*R 


COOH 

1 2l 3 

i, HOOC-CH 2 - CH - CH 2 - COOH 
figflWSM. 2. 3-Sf^FRT^PW 4|f3|® 

COOH 

5 HOOC - ClH -”C - CH-> - COOH 

^ - , 

OH 

2-Cf^51%^’i' T -l, 2. 3j|l^l4nBh+ life 

- COOH 

-S. HOOC - CH 2 - C l i - CHj - CHj - COOl 1 
(2l5(.i3»u 1.2. 4-STt^Pt^#^ 5 

-J 

___ _. h ■ ■ . *t~r rJ?nfTT ’^TSa "~T UT 


Ws 3 II> -< UUrl <*r"i •'mrii* " 1 l ' ,ul1 ' »“ " - ' » < " ^ 

j^j- ft^rr <pgr ^ ^ JTnr^cra ^vm ^r^ft t^c<rt 'jc? 2rw?r sit ^ aja^RT ^ ^r i «f)n w 

ttNPl^r ^r ^ ’ 

CH 2 - COOH 

i. HOOC - CH 2 - C! 1 2 - CHj - CH - CM — COOH 
3-(^T M l f^ ^r 4 l ^ T) <&$-\. 7-^lt-sf^ -Sfe 

ch 2 cooh 

HOOC-CH 2 -CH-CH 2 -CH 2 -COOH 

3-(W?if^WI^f) C53P-1. 'Sf^s 
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<Rni7T : *|3f 



J.io : *(PJ<M L T (Nomenclature of Esters): 

IUPAC jO^SKC^ ?£«T l 'SflFH^T^T <3 TO 

^■"iET t -3 ^rpr ijfi> ■sj?t*f f<««» i sfsju cw> (Ptott $?r f%^?r ^v*f 

^Ef? C'fCT* C^'STTT ^?T I ; a7MC«W$*l ^tJ“Rt 7 fR ^ 'Sf^OT^ ^Ts’fTT ^t^TTff «ijjqtp|?ei TOT^ fe^O 

(?f*ft ^En OT SpT C«W ‘afSpE -5JT CT y?Ujl<*l4'l<J ^TrSRT C*W *(IH* *n^ 

‘WFTTCSS'’ lt W (PIN rfW-Pief Tpsjef ^S?ft I : 



3, O'.i.ii : 4f*P5 5?wm (Nomenclature of Acid anhydrides): 

IUPAC ■TOif'S'C® idft® ’SITPT^rS^I^St^ ^SfTFT^Pfw «ill*<S’l3ial3'!> (alkanoic anhydride) I 

C*T i$ftra<E <?T IUPAC C*fFRf ^ I fsRtf 

arjR^rtsTtcs? croi <afrcsr« iupac ^ t®af*r ^far^ra ipt ^nfr csT*rr t?i i 




o 


o 


0 




o 


o 


o 


CHj - c - O - C - CH 3 
^IWlfiK* '*umi$i!a!^ 


o 


o 

II 

>5. CH 3 -CH 2 C O - C - CH, -CH 3 8. CHj — C - O- C - CH, - CH 3 
CSfMlWlffl«E t’^TWlft'P CSlTWlfw «uFi<['?S1^5 


CH—CO 


\ 


<t. II ;o 

CH—CO 
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<PTr?R 




3..# (Nomenclature of \ mi lies) : 


Wlf^T <1T 2J%^%£ WfOTTfam I WTOPf-RR ^ 

eiMPiw ^rr, w wr wrfa 1 * i >jq srrito c^at ^TM^rt«T spR* ?nw 'SjifSw 

^Jlfert 'SUWMR fi>CTC< CPNT ^ I CTSR- 


i. 




o. 


8 . 


I 

CH,—NH 2 



2 J 


CH 3 —CHj — NH : 




'b. 


3 2 1 


CHr—CHr—CH Z 

w^tS^jifiM ^r. 



ch 3 

1 I 

CHj—NH 

^T 1 -(N-f^sll?°1^)I^WI) fe*R 


A. 


br. 


CH } 

1 I 

CHj—N—CH 3 

^T 1-(N, N-5lt l^i'lt^sotfeRt) feR 
1 i 

CH 3 —CHt—NH—CH 3 
^JT^T 

3T, [-(N-fW^T 'aillfilWf) tesR 

1 2 i~ 

CH 3 —CHy—CHj—NH—CH 3 

CSfT^lf^T f=T^Ml^TWlfSr=T 

?t, i-fN-fsrsiilfifJsrnfsrc^) csnc^K 

CH 3 ‘CHj 

2 1 3 4 5 

CHj—N-CH—CHj—CHj—CH 3 

n, n 


wrrsrrtR^rra' ‘ J i<raft , 3 ^!T<ji?=i (C ( ,h 5 —) ^ ^ 1 <4 'softer 

^cnfir^ c^cs 9URnt*r *rfw ^wif^ 1 cw- 


9 

i. <@—NH, <§>-NH H§> o. <§>- N h 5 > 

I*m|?*i ssr/ifw 

: 3tTOlf%T? ^lt?25K®R *t?RT*[ 9RT ^C*T. N-WfWlt*T ipps 


5R5Ur R1W ft*#*! 'atilf^H CW ^<T Ism <P<n 5W 5TTF5 i OT*R 


J. ©-NI^-CHj 

«. ©— NH — CHj—CHj 

f^HI^'auifilH 

*. <0>-N v 

^■CHj 

N, N-bl?ftvI|^ fe3($raill>H 

/CH 2 — CHj 

8. <g^_ N C^ • 

X CH2—CHj 

N, N^5t&n?*[ 


; 'SIPrti®? ; *T 5 WH (Nomenclature of Amides) : 

'S|JM?'fa <2#f CSNW* IUPAC’ (Alkanamide) ^ ^ I fa^TiT 4 mVi<J 

Wl'PW R7TR ‘dR’ dR ‘'ifiNc© “WRWtV' *pir ^(SRT R^IT ^pprfft IUPAC 

c*fre “< 3 fw afe" 43 wwif® 'pint 1 Snwwn gt nsfr ftfat afa® ^vtiwiiii^ 
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i88 




“'SlW <at5r5” 8RT ^5TfM £f^e ?T|llfl> ^ t®TP + I 3 

ShPlfllfo «jj|aiftvsc<5* WSFW N-Slfeflf^s ^ N. N-feff®ftfa« WWr^vB ?K«t W!W<n ^<5T W I CW- 


0 

' II 

J. H—C—NH 2 , 

fswrrpnt^ 

O 

II 

CH, — C — NH 2 

^11*0 

O 

II 

3 . CH, — C — Nil — CH, 

N-f»J'<ll? p !^"<<!i^J|a||?d 

0 

II 

8. CH,—C — NH — CH, — CH 3 

N-^t?*T^lHjftll^S 

0 

II 

6 . CH,—CH2 — CH, — C — NH — CH, 

CH, O 

1 " II 

3 . CH,—CH2 — CH — C — NH 2 



0 

II ,CH, 

< 3 . ch^-c—n; 

CH, 

0 

br. CH3 — C — NH —< 5 > 

O CH, 

II I 

C H*——C-—N— (f 3 ) 

N-fSTOtf^-N -|SpHl^ 3 ?|HJllj |^3 



1. CHi (CH 2 ) 3 - NH 2 ; 

*. CH, - CH 2 - CH(CHj ) - NHCHj; 

CH, - CH 2 - CH(C 2 H s ) - N(CH 3 ) - C : H ; ; 
\. (C^H 5 ) ; N - C 2 H 5 I 


*. CH i -{CH,); - NH - G>H S ; 

8. CH, - CH, - CH(CHj) - N(CH ? fc; 
3. C 6 H; - N(CH 3 ) - C,H 5 : 


: 5 W!%E? (Nomenclature of Cyanides) : 

<nr^C5 -cn ■sR p rw ^ i sp 

^rfsri ^rcvs c“fw *t*» c^rr 5 !«Trs re4« f 





2 i 

i. CH,—CN 

3 2 1 

$. CHj—CH,—CN 

' CHj 

3 2 1 1 

O. CHj — Cl 1 -CN 

2 -fW?^ GSnCT^I^Jjl^el 


ch 3 

* 31 2 i 

8 . CH,— CH—CH,—CN 

3 -tswr^r RSaJHwi^i^ 

CH, CH^-CH 3 

5 4 1 3 1 2 1 

tf. CH,— CH— CH—CHj—CN 

0 

4 31 | 2 1 

3 . CH,— C — CH,—CN 


»^,.<f.^ %jf ^T#ft ^ sfT^T C%^ n 

4 ^? Wfrt? >fi]{.’tl^l <1 ( 35 % CTfrl? 3 #pit *pFJ> ^if^s iSRjpT CTtPtiT 5 ? 2 J ?fTW : 

^ C^iWI C*fft?Rr ^f& fe*) ^Twft ?pT^j ^SJH P1WEJ5 tgpjH (^U) ijrfg; 

ww ^ i ap*Tflf5t.<p (c^f) <w*j<p 51 *prcr %^!R «jc<r ctw * m^tar gj M&t ' ft sfsfpr <frnfeg| 

G3% ctPT %>iw ^sjsj^rlsr 4>it|4>3) im+IBm* a|f®w r ^ %^c<i m \ CTtc^ spr ^ricsr? 

'septfJT ^[4<r-l'i >jq<p spfpr <p|<I<p51 ^*ic<ph CTtcw sjtc?* i 
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iRTTR 




1FT 

55t*ll<§l5 <23^ 

4l<45l ^*14 

W *flT 

5C5 5t ^SWK 1J*1C45 

c^r *rt*r 

’R.w ^T 2pft*T ^=ic<p^ *TT*T 

> 

4Mf$fti4 4fe 

-COOH 

414R» 


5 


-COOR 

aij|ffT4f^4T#R 

^ji=i<piR«i — 'snr? 

O 


-COX 



4pf&5JFTf5^ 


4 JWr^ 

---’l 

8 

afrmit® 

- CONH 2 

4I51WI155T 


a 


-CN 

5I5IW1 



a|jt^Rs5I^5 

-CHO 


afleT 515H 


Rsci»H 

^CO 

a>I5^r 5T f456t 

\54 

b- 

ay M £-515*1 

-OH 

5i5af^ 


ft 


-SH 

5l547R^r 

5T55 

>o 

aijlfsw 

-NH 2 

ayililWl 

amfvM 

1 

ii 

$515 

-OR 

aiJH4ftj 


>5 

a|j|i14l$4 

-C = C- 

ay^r 




^L. 


% 

i8 


-X 

51IW1 

— 

iff 

nftdil 

-no 2 

HI$U|I 

'— 


4 H 45 M 5 f% 5 : 

^ 'Sjwf^s ai^Fgj £555 ^555 slaffejj f*t<P«lfi>£<P Q5R pj^>«n ftww Pk[i>*< ?>5T 55 I 

£f5R (TjJ5T) 4rf4ft 5<?J4fSc4 ! 3TC’TO^£ 41514!fe 'S5i' t T aR$K C5£5> £f5R Flwra 5)|<Hf.<T> 

*1WT 5S5Til5® 45T 55 i 

■S. aESf5T5 (C^f) asufaft ^54 S ? c x£5% 54 u!« 1I4 351^51^ C*T5i 55 45° 4155 45?F 5**45 5T5T 

2R5T5 45T 55 I 4TO5 C4tCTlfl*5 44lfif4 555)15 514C5 ®T 5$, Sit, (S©T ^8)1 ft $55*f ftS5 C5fflF1t '55 l 

8 . sf5R (’ 5 ^*rr) 5 #^ aj^pn# £5 wm^rr <2jf*l5 ctH 55 C5 15C515 ®TC445r 55 1 


o 

A 


/& 

/k 


t 

P= 


T 

K 


t? 

(H> 


ch 3 oji 

II ^ - 

\Btlt55M ; CHi - CH - CH-COOH <4 C 5 fc 55 -COOH 4 -OH 554 ^fB<r 555 T -COOH 5 f 5 R (*pfr) 

^T#ff 3554 1 v©r^ 4 \«14|1S$ <5tF15 aft 1^5155 4575 l -OH ywtD a?2f515 (c*fH) <r»i*T<r»5l S[54 45^ 4li> 
il'fefT^-EKn %5C5 f5Mfb'» 575 I 4f*Fi 4Ttf4?1 l[*1t45 WMlIW Ol55 C5f5 <#4 4f5® R(,5£<! <5M^5 5TCT 


45C* 575 I iSOT! -COOH 5*11:43 4! 4*5.4 i5* 4145 
575 f575 £f5R f*l4M3 41^«JC4 9 1*fl34>£5 5t5flf54 

5)55® 55 I ®T55 S T 455 C5t5fi>3 515 5T5T 44 I 


CH 3 OH 

4 3 ! ,1 , 

CH J-CH-CH-COOH 

2- 5 T %(& l fe i - 3- f3wi?*lt55UlC5|fi(4 i]f4S 


! 
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i8fc <PTf?R : feUu n35 


*jf'8* CTTW? : 


OH 

1 . CH 3 ~CH —COOH 

2-3T?2j%^TO?f? 5 P 

nh 2 

*. CH 3 — 2 CH—COOH 

2 - Wfil Wl<MT*t1C4T§l<* vflfSl® 

4 3 2 1 

v 5 , CH ; — CH —CH 2 —CHiOH 

5 4 3 2 1 

8 . ch^c-ch 2 —ch 2 —CH 2 -OH 

C^-4-v5Tf |^-1 JSffi 

*_•, 1979 tot? nrPAC'Jig?!# pr^rro 

lL* sfsrc ^tr 'icsfe pt ftf® «n<? m i 4 

5 4 3 2! 

<t. CH 3 —CH=CH CH 2 CHO 

c*f^-3-?iT-i-'sm*r 

?fspIT§r « C?Nf5? ^ ^TT 3 *r<Sfi^-] - < SPT, 8 •Tt, CTOt? 

4-C^P^^l -1 -^SR <k *Tf*r ^ 3-C^p0^M 1 

432 1 

CHS5BC—CHj-CHO 

^5.3.35n^r.i-'5in?T 

5 4 3 2 1 

^ CH,—CH=CH — CH 2 —COOH 

C p f^-3-? 7 T , 3f<l'P df-ns 

0 

5 4 3 211 1 

b ._ CH 3 —CH—CH c CH 3 

C«p&-3-t 5 f-2-'S^ 

0 

5 4II 3 2 1 

& CH 3 —c CH 2 CH 2 CHO 

0 

4 311 2 1 

io. ch 3 — c CH 2 conh 2 

3-'^IC *51114'SCmiIWI'?'!! 

OH O 

5 41 3 2II 1 

ii. CH 3 -CH — CH 2 — < CH 3 

4-5T?i5%: s T^pT-2- 'SR 

3 CHO 

2| 1 

CH 3 —CH —COOH 

CHO 

5 4 3 | 2 1 

i«. CH? — CHt — CH—CHt — COOH 
3-WSnt^^fOT#^ v£)f7f5 

0 

3 2 || 1 

*8. CHj—C—COOH 

2-VJJ C *8 [ C^IPt 1PI if'H 1 

0 

II 

i«. H — C — COOH 

^iw^viiwiEi* 

0 

II 

Ivis. H — C—NH 2 

CHj 

4 3 | 2 I 

iS. CHr-C = CH—COOH 

3 -f^l i r.«i R 3 1 > - 2 Rr<p iiPms 

0 

5 4 3 1| 2 i 

IV. CH 3 —CHj—C—CH 2 —CHO 

3 2 1 

Irs. C S H S — CH 2 — CH 2 —CHO 

3 -RHftnisn^pnw 

0 0 

1 2 || 3 4 S || 6 7 

*0. CH 3 - C - CH 2 — CHj — C - CH 2 — CHj 

«fr-2,5-^1^ 

0 

§ 2 3 if 4 5 

*i. CH 2 = CH —C — CH = CH; 

CS^-1,4-SI$fct.3-«*T 

OHC-COOH 
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i 


l 2 1 

*©. ch 2 = ch-cooh . ; 

C£fr ! T-2'tC ; Tt1w <afas 

CHj 

4 311 2 1 

’8. CHj — C = CH - COOH 

3 .faeni^faSi^2-3rcilfa<J-. -flf*rs 

3 2 1 

*?. CfrH 5 - CH - CH - COOH ; 

3-f^n$*r carr^-2-tprttTRi 

o 

5 4 3 2 Ij l 

(fb. CH 2 = CH-CH 2 -CCHj 

C*rt*-4*^T-2-OT 

CH, 

5 4 3l 2 1 i 

V». CH, = CH - CH - CH, CH 2 - < >H 

4-321 

Or. CHj = CH - CH Z - CHO 

CH, 

6 5 4 .ll 2 1 

ch 3 - C—C - ch - ch 2 - ch 2 oh v 

;,.fiwf^TC^-4-'5n^T-1 

CN CHj 

6 si 4 3 2l 1 

50. CHj - CH - CHj - CH 2 - CH - COOH 

5-*nfiwt-2-ftvn§n cwiiwifci* 

4 3 2 1 

Oi. NC - CHj - CHj - CH, - COOH v 

4-»iiaiwifi3T3iw!fii^ ijfSns 

9*. CH 2 = CH - CH 2 - CN 





(i) c*fa*t?r , 3j , 3C« =cC 'S - OH <S ■sF‘ e f 

'v'ps «rm^, - oh art swf n«r ^ 
=c< af't feCTW ^Sf 1 

5+32 1 

i 1 CH 3 - CH = CH - CH 2 - CH, -OH 

4 3 2 1 

^ l CH, = CH - CH 2 - CH 2 - OH 

f^-3.^-1 J3R 

(ii) c%sRf 'S'JPS - C = C - 'Q OH <A *xf5 an 

i* 

WJC'S ^ 1 3tWT - OH 2WH ap*r <£*!{ 

- c s c - ’sispfpr aw f^CTM ^iw ^?r i 

6 J 4 3 2 1 

i i CH 3 -C = C-CH 2 -CH 2 -CH 2 -OH 

C^-4- , ant s T-]'^ 

5 4 3 2 1 

^ iCHsC-CH, - CH 2 - CH 2 ( )H 

(iii) WtOTt /(_ =CC « - CHO 4 ^ aF* 

OTtpf? ^ «IKOT - CHO SiMPT am 

^ / C = C 'sjspjH aw *wr^BT i 

6 5 4 3 2 1 

CHj - CH = CH - CH, - CH 2 - CHO 

(iv) CTfcw ^3pff ]?c=cC « ^C'=o 4 sp ®W 

^ ’^rr^n^r >c = o spjpt art 

^ =c^ ^sj^aFnfe^^w i 

0 

6 5 4 3 2 II 1 

CHj - CH = CH - CH, - C - CHj 
C5^-4-^-2-'3 7 f 

(v) CTfaPI 'Q'SpS >C=C< « - COOH 4 its «W 
41^ '51^5® «FFFC*T - COOH Sf*fPT SW 

^ ^C =CC aw %31C<] ^ 1 

6 5 4 3 2 1 

CHj - CH = CH - CH 2 - CH 2 - COOH 

(^-4-^-1-'S%qs 

4 
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set■ ?rt?r : m 


^RTJRI *$» ^ \*\* 

®41^W 

(vi) CflW? ^t^T® /C = 0 « OH <4 ^ ap'T 

cfe*t? 3 j<$c® t$& err?^ /C=o st?ff aw ^ 

- OH 3r£ffff aW r^M ®ffr ®|ff \ 

o 

1 2 11 3 4 

CH,- c -CH 2 -CH 2 -OH 
4-4l§*ft(RSiJ-2-'s^ 

(vii) C?h?!? 3 f<^t® - CHO « /C = 0 4 wf&apn 

cffw? *fw «rw?r - cho sr*rff® aw 

)c = o 'sfsmH aw f^wc< ®rsr ®c<t 1 

o 

$ 4 11 3 2 1 

CH, - C - CH 2 - CH, - CHO 
4-’3R?gSTC^ffJff 

(viii) CTfOT? w$c® - COOH « - OH <3 Tjffr aw i3®t 

cfe*ff i 3 j c k® ^ srm^r - cooh sffff aw ^ 

-OH^^^WW ®T5F®E<n 

OH 

5 4 1 3 2 1 

CH,- CH - CH 2 - CH 2 - COOH 

(ix) cfe*f? ®r$c® - cooh -a - nh : $ ^ aw 
(fftW? w«tsw w «n®wr - cooh awm aw <sxi 
- NHi ^sffff aw fa™ <pi *t 4 *wi i 

. NHi 

5 4 1 “ 2 1 

CH, - CH 2 - CH - CH 2 - COOH 

3-311 irUWlt’iHStffllil^ tifos 

(x) cfe*ff®I^® - COOH '3 )c = 0 4 ijfcaw 4®^ 

cfen? ^<je® ^ - cooh sun? aw 4 ?* 

/C = o 3?sr*n?awfe?pr®w®sn 

0 

S 411 3 2 t 

CH 3 - C _ ch 2 - CH 2 - COOH 
4-3ranc*i'5iwifii<fr 

(xi) cfe*i? ®t<*E® - COOH 3 - Cl <3 TjfS aW <4®t 

ctTto 3 t^c® ^ 4 n®i? - cooh mn aw ^ 

- Cl ®T£ffff aW few ®|® ^ 1 

Cl 

4 3 | 2 1 

CH,- CH- CH 2 - COOH 

(xii) C%*T? ®<$C® /C = 0 3 - NH 2 4 ijfcaW *S®$ 

Cfe*f? «im®T )c = 0 stuff aW 4 ^ i 

- NH 2 ®«t?H aw fero ®rw ®c? i 

nh 2 o 

6 s il 3 ,11 1 

CH, - CH - CH _ CH 2 - C_ CH 3 

4-®jffe?rc?w-2-'s? 


\g£l few®? - o«; (hjpac *fafe® (ffHrswm®?) 

1 1 S. CHj = CH— CH,- CH 2 — CH 2 — OH 

*. CH sC—CH 2 — CH(CH 3 )— CH(OH) — CH 3 

3. CH, = CH — (CH 2 ) 2 — CHO 

8. CH 2 = CH — CH 2 — CH(CH 3 ) — COOH 

<h CH 3 — CH “ CH — C« 3 — CO — CH 5 

CH, —CO —(CH 2 >2 —CHO 

3. CH, - CH = CH - CHO 

br. CH,—CH(OCHj) —CH = CH 2 

b. CH, — CHfNOj) — C s CH 

So. CH, -CH(OH) —CO —C 2 H s 

Si. CHsC- CHj - CH(OH) - CH, 

S^. CH = C - CH, - OH 


f®^ ^®ft '^T®fW C%ff? : 

OH o 

6 5 41 3 21| 1 

S. CH, — CH 2 — CH-CH, — C—CHO 

4-?T?5f$-2-3IC4|lE4«14JI*l 

OH 

7 6 5j 4 3 2 1 

^ CH,—CH— C— CH, —CH 2 — CH 2 —CHO 


Unfiled Notes Page 31 

































































































181 s 


0 

fi , 4 3 2 1 

s CHj—C - CH, - CH= CH - COOH 

Cl OH 

6 5| 4| 3 2 l 

8 . CH,—CH— CH—CH,— CH,— COOH 

5-C3^4~'5f?5%^n?TTf^ 

Cl 

6 S| 4 3 2 1 

ff. ch 2 =c— ch 2 — ch 2 — ch 2 — CHO 

5-<#1 Ml <.*3-5-$*-1 

Cl O 

4l 3 2H I 

fc. CH— CH — C-CH 3 

4- (4MMlR$B-3-^-2- '3* 

CHj OH OH 

5 4 [ 3 | 2 j I 

CHj — CH—CH—CH — CHO 

NH, OH 0 

5 4 | 3 1 2 |j 1 

hr. CHj—CH—CH—C—CHj 



0 

6 S || 4 3 2 1 

Je. CHj—C— CHj—CH = CH—COOH 

CHj NH 2 CHj 0 

7 6 | 5 4 | 3 | 2 || 1 

lo. CHj—CH — CHj—CH—CH — C—CH} 


6- l ^tWR s 1 -2 - 'S i T 

S 4 3 2 1 

11. CH 2 = CH—CH = CH—COOH 

C^-2, 4-^T$$M1 !?!<!> 

OH O 

7 fij 5 4 3 II 2 i 

1$. CHj - CH - CH = CH - C - CH 2 - CHO 

6-'y t$l l«^-4-^1TFr 

OH 

8 7 6 5 4 1 3 2 1 

^. CHO - CH = CH - Clh - CH - CH> - CH 2 - COOI i 

12 3 4 5 6 

18. HOOC - C= C- C = C-COOH 

C33E-2, 4-^15 ^ ^ d 'Gfl 

1 2 3 4 S 6 

Iff. NC - CH, - CH = CH - CH 2 - CN 

CHj OH 

6 5l 4 3 2 1 1 

Ifc. CH 3 - CH-CH 2 - CH = C - COOH 

5 -flWlt^-2-iLRci lf^r^r-2-$M#^ 

6 

CHj CHj O 

1 2l 3 4 31 II 

S*C HOOC - CH - CH 2 - CH 2 - CH - C - NH 2 

S-<^1-af^-2-f^$W$1WTfg3 

OH O 

7 6 si 4 311 2 1 

lb-. CH = C - CH - CH 2 - C - CH, - CHj 

5 -^feS%^-6- ; 5rtt s r-3-'<3W 

0 

7 61| 5 4 3 2 1 

Ife. CHj-C-CH 2 -CH = CH-CH 2 -COOH 

O NH 2 

5 4 II 3 2 1 1 

*0. CHj-C-CH 2 -CH-COOH 

2-4|jIfy Mt-4-4>IMl1OTfrsf?W 4jf3T& 



<M - 08 : ('$bb , 'i<J 
whtoWRl 1UPAC I 

I. CH 3 — CH(OH) — CH, — CO — CHO 

®. CHj — CHBr —- CH(OH) — C H ; —COOH 
ff. CHC1 = CH — CO — CHj 
<1. CH 3 ~CsC — CH(OH) — ch = ch 2 
5s. CHj - CO - CH; - CH = CH - CH 2 - COOH 

II. CH 2 = CH - CH 2 - CHO 

1®. CHj - CO - CH 3 -CH = CH - CHj - COOH 
Iff. CHj - CH 2 - CH(CONH,) - CH : - COOH 


*. CHj — CO — (CHj )j — CH = CH — COOH 

8’. CH = C — CH, — CH(OH) — CH = CH 2 

<8. CH 2 = CH —CHC1 — CHjOH 

V. CH j — CHC1 — CH 3 — CONH, 

lo. CHj - CH(OH) - (CH 2 ) 2 - CO - CH 2 - CHO 

1^ CH 2 = CH - CH 2 - COOH - 

18. CH, - CH(OH) - CH 2 - CO - CH 2 - CHO 
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» (Nomenclature of Organo Metalic Compounds) O 

*raTTr<p ^fiw c^tctt ,? ra^r?j '®rut?r t*BK 

CTf-sf <fj^=f I J3 $fT#?r ctfrvnt stPBMC'BT c^cai ^T '3|)iq<Pi^‘n **K.=M’S1 ^ITW ^ ^IT 

^ i ^n<f Tjf^T c<mm , si*rps^ •sp’t ^ sftw wwws * 1 * *fw^r c^cs ctth <^1 i ^ 

tR’IJT ^=rf*f^ 3T ^ C’TC’RW sfT^Rf ©1$, Sit Sf»fe ^ ^ i 

: 


(i) CH 3 - Li 
fsrsn$rT ftlviaN 


(ii) CH 3 - CH : - CH 2 - Li 


CH^-CH 2 


(iii) y Zn 

CHj— ch 2 ' 


CHj—CH 2 


\ 


Cd 


(»v) / 

CH,—CH 2 

-WNsftyW 

(vii) CHj - Mgt 

fsrsMT^r 

>aiir.JiiJsi^vb 
(x) C 6 H 5 - MgBr 

ftHteri grnft© 

^5t?r *im ctH <wr c%*t*r hn-mm : 

(i ) CHr-O—Na (ii) CH,—CH-r—O—Na 


-CHj 


CHr—CH 2v CHj- 

(v) /P*\ 

CHr-CH/ CHj—CH 3 


c 6 h 5 


\. 


0$ 13^5 *1 C*T©, TEL 

(viii) CHj - CH 2 -MgCI 

’m^rcaf’rarsf 


(iv) y Zn 
C 6 H 5 

(ix) C 6 H 5 - HgCI 

^TlWlft (ii) C^M!$© 


CHj—CHi!—O 






\, 


o 

If 

CH 5 — C — O 


(v) 


\ 


Ca 


9 . 

11 / 

CHj — C — O 

^rpitwsi 


(vi) 


O 

II 

CHt—c—o 

o 


(iii) >lg 

CHj - CHj - CT 

O 


o 

fl 

(iv) CfjHj—C — O—Na 

CTifeyw M^csficyi; 


CHj—C—O 
C=T5 3'S|]'i«it> 


\ 

/ 


Pb 


(vii) CHj—C—O—Na 
WlRs^W 3METraft 


» ^.g.8 I qj l (.4 I Oifc<P C%*l? (Nomenclature of Aromatic Compounds) _□ 

^.<t.8.i : 'St|y>C<M *fl*I<W t T (Nomenclature of Benzene derivatives): 

ujpac i<Hfsre ■snw wisi^'d^ cw wi'®*, fiwfasTTO 

fegffe^r^w c^ife^r sfra^s tt<f ctot c^f*f c^#R s rrawr f=ro wii = 

(sp) cddfe*! (Mnno-substit«ted benzene derivatives) : dff sjferT'^Rf c<t»*fe*^ T 5r’*r.o-ii 

flTSJW^Rr C^a UJPAC r®^ 9 f^ife ^TT I 

(i) lil WM C<l*lf^ g '5ftt5 HtE*Rf 'J|y*t><l e r fijufei'® ■TT s f^5*f t[?r I a *tlc*ra 

2ffe^T-=TC^ siwa C^TTT '5TT*J*tT srW® *tTCS I C*PH, 


CH(CH,) 2 


COOH 




COCHj 


CH = CH 2 


Q) IQI IQ) _ _(©) 

(f^iSfVH) (c<Hosirf?Ri af5rs) c*b 1 f>tciijfic^PG^rW) (^life) 
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(ii) t3*tfe»tC^ s "TfST ^J^Rf (prefix) f^,(. J lt. < i %T*T ^in<p<i c f TOT TOI 



fWlt^TCTOfeiT $^1$°1C<wf®eT C^KdltTOfiSR 'illttllWsIMWfsH HMMIMHfeH 


■« c<-ffBi-T *r eto ?n:*fj cto^t i 


(iii) i)OT3i si^i'T'TCto im cTOfe *tETO cw tot to i 



C<HfeH 'flftvS CTO%T TTMWlPi* qpt^5 C«WC®ilfil4> 'Sfcs 



C*MSrt$*I CtfliH^vb C<H*l*l calotte 

(<0 ffelffc^m (Di-Substituted benzene derivatives) : (i) «IP^ <5rT#iTr # 

crofsRr ^tf®eto iupac ’rafsr^ ct c^rrar afef'W ^ i *R*tjt ferr fcfro= 


%ft¥ etf^T'lETO ffl3I TO CTtW TO TO*ITT fv*C?r TOT TO TO? C*W ®Tf -*Wf5 TOTOl TOT TO I 



(ii) 2(f*'3;i , W ‘jfij f®jj ^rfsRr alfwiwffiw (TO fro TO CTO TO*? 1 (parent) TOT TO t£)«Jy \£T<r 

*rot ^ I^ww ?]?y< **r to 1 ^ftn *tffc*r*fw» ^ntr -spr to^tst ^ totot to 1 


CTOf$cT W TffoTOTO 3RTO CTO - COOH > - SO 3 H > - CONH 2 > - CHO > - CN > CQ>-CH 2 OH 
> - CH, > - OH > - NH 2 > - NO, > TOWlC** 1 
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m 


flRDH : ’iH 


(iii> ^ 2 jf%rr-^Rs giwiC'SH ^?r, ctwwi Rfwa ^pfaFra =sn 3 ^nft 

7f?, : sfnt?ra wr 311 1 <n 2ffa>$i*i<i>fiJ3 4 k,u 4 wrp^ ^?c.nfe ^sw **iic4 ctj stfe^r*raf& ct 

TftW HM* I Rs^tTT 313T fbf^'i ’SMR *f£RI *1^" ^"’UT ‘aHI f&fe?' 3 ^ i C*PR, 

Wr -' T~ I 




ley; m 

I Cl 

I -GPTE?n-.V«l«l ■'. MM4sr« 1 -(3TCBT-4-WlMl(.')'<(® s 1 -GJTWT- 2'^K?n^r^lfe 

Cl! = CH 2 


CH = CH, 


0,N 



NUCHj 

t-CN-f^WI^T «4Ut«C'il) 

f^ffer 


3 2 6 5 

4, 4-*R*ll?dil'is^fV'll^ 



1 2 

CH = CH - COOH 
3 -.(4-R)Hl^t1^f?®T) 

<#re 



CClj 

-4-feiTm WHfB.1 


(«f) lai ajftnjFR* ^T 'm CTOT C^f“f «tt'®<P (Tri-Substituted or polysubstituted benzene 

derivatives) ; C<Hfe R ¥0 fs=# CTOf C^f*t ^ 1R ^Ffft 

5d3RT 5P^f& 3f*tM Sjf®?FW fi>t>K.<l *FTT ^ I SpTK Sff%^Tn<P ^S^fS 5 OH'-tm 1 Rl’fTT W 

fgfjs® W 511 I 5K^ 2. 3, 4, 5, 6 ^T ^ t ^CT'BH'S 

^; , <sh ’sr^ppgtf w; 4ii i sftfR £rf%^T' B T<F <sK*TCT -ttst uplift w i 




OCH 

■U11 11 I t 

NO, NH 2 < v ’ OH 







N0 , NO; 4 NO ‘ lt)0 2 CH 3 4 . 

2.4-®i?^n^rfiRn^ 1.3. s-Si^-i i^dJiM-tr*-t 2, c^'^cSic^ 3, « 15 re 




Nib 


4-*S5#r-Jl- SR 2,4.6i5i* , *lviiiw*i'i 

xwwiPa afire 



OH 


4-B(|irvW!-3.5- 

afire 


0,N 



NO, 


NO, 

2 . 4 .6-Si^¥itiStft'n? 5 i c^ffere 

( 4 l |Hfat« =rrsi; 2 t 4* 6-ia&*lT$d}t ^^1 '4T TNT) 



SOjH 

5-fira$*M.3- 
owfsHfc&HWtVlPw aftre 
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» | 2005 iupac ^rrti ^ 


(Determination of structural formula of organic compound from 2005 IUPAC name) 
csMf? sirs si cw, jupac M ^Ssics fist? csMt? iupac sT*r 

r»ir^ «i? *iiif*i4 JRtw Mire i -at^cat Mf Mrs wis sic?i®? ?sr i ' yn M re ft M fists 

£?M iupac ?ts cstcf ’fraf^ wsjsr® Ms mis Mm Ms ssppm mt ?s \ 
j. fists c?Mt>s iupac •rpr ^r^pTTs ipt cs Ms ^®f?r ssts ??*ijsf c-mst*^ <£iM5 

<mt»r WT *pF <KS SS 5 ! <J>l4*r IVMf CPfST CS l 


_ 1 1 

CW^T“ OT <£RT L^qs\ ; - C - t 

1 

1 1 1 
' -C—C — c - 
1 1 1 

1 1 1 1 1 1 1 1 

'sis <as c^ar : -C-C - c—c-c-c-c-c- 

1 1 1 ! 1 1 1 I 

f*t4W '81'#^* arfsflf sfiJ>|ie[C4 SIS CSW 'bIWS Ms* 1,2,3, — gpsfe StSTT STST fbfe-s MT M l 

— 

t! 2 I ji 4 I 5 I bl 7 ! sl 9l 10 I 

£„(;^C-C-C-C-C-C“C-C* 

1 1 1 1 1 t 1 1 1 ! 


O 

/y 


9 

t== 

n 


[r 

| 

t? 

(s’ 


«. >ass i upac *rar c«r^ sr« ??-=m stgstf) afafMsr sF*r sr jmwtiw sfM*rrs <fM Msws Mfs 

MSIM STW Tp5> MT S? | S-Mlft S’WSt Mr? ?^fTTS <fM MSTiJS STS? ^ S*?! 5? i 
8. sm* ^ mts m <pM *rssT < 2 ? rstsfn? csf3fr®reFrrc?r h-mspj sist 

^ SSST M I W- (i) 3-t*t1$*T - 2, 6-^lt CTOf : ^rt “PF CSW CSTSR SI? CfNM 

ast? sns? »f?srrgs stsrr slit i -4 fassr^rs 3 ?*. s*M? §«n$*r sps (- ch, - ciu) <s^k 2 « 

6wM t?*tsfs sjfe^prasM mI' srsfa 

cn 3 ch 2 -chj ch, 

il :l 3 I 4 1 5 1 6 1 ?l hI 

—c— c—c-c-— c-— c—c— c-— 

III I I I I I 
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i(?8 


3RTTR : 


sr «ar 


3' * S R 3 ’liw* ajf»|u *1*®)!^ 3<r*ft OTStTST 4*3 C*| C^ffiNf Tpwp^ sf [^p<;> ' 

rsw® nt'sm rtcr i 


H 

il 

H— C— 


II 


CH 3 C 2 Hj H H CHj H 

2 1 3 ! 4l sl fil 71 

c—c—c—c— c—c 
I I I I I I 

H H H H H H 

3-^nt*r-2,6-^slt fsralM 'sn^r 


H 
sl 

— C—H 


C 

I 

H 


4-t s rf?«T-5. 6- _ v£|?fiivli5<ri-c?^-3 .fv-\ ,srf?R C^T 5 !^ IUPAC ^TT*F C<TW tH¥ C*T, 7fl> 

»'s»il'i9'Q» (^RT CRM | 3 4^\ <m 4W4 R1W ^snt^T TpPP {- CH 2 - CH,). 5 « 6R^ 4> l 4gW 

a TC®K* s * RCT lf& <P3T farcify *pp£ (- CHj), £f*TH f*PK5Tsr 3 « 4 ^ RstfpR RC*f3 <314# (^R) 3Rt 1 

'S 2*3* < 7WR<? RC4T 3^fl> fia«l*R {«ii^«i) 7^SJH | 


i 2 

—c= c 


C 2 H, CH, CH, 

2l 41 Sl sl Tl 

-C= C-C— C—C— 

I I I 


■3 ^TtCwssi aftTR f*1<PC«isj fijflflj ^RRR •'IRTJT'fl frfR c^l'Slv*! *ff ?RT4 ; 5Ry 2R3ITS7%I R!”s.'R> H-*raaiTR 

^ w crHt^ ■jR'ff ?rofa<r> *]T'3?rT rtcr i 


1 2 

H—C=C 


H 

3 J 

-C 


c 2 h, ch 3 ch, h 

41 sl 6 1 7 1 

= c— c—c—c- 
I I I 

H H H 


H 


CjH s CH, CH 


Rt, CH 


2 3 4| sl f.l : 

= C-CH = C-CH—CH— 


CH 


4-^ff$ s T-5. 6-^5lt f^lS^Ci^-S-lR-1 -^ntR 


2 -' a >)ifiiti 1-3w ifa $ 3fR5 1 ‘s'-p^f c«rc^ fR?r*r wtcr? ^P < e 5 ft 

^fT 5 R s fT'J T^ef t*WOT Rn 5^ I ‘ 3fRW' Pctf*r ^CfT <Fpjf.j|fS|<j 1 3pTE (2#f4 **&$& I TJ\£?U 

-COGH 1 R? ^R^R *R5rT<J f*R^*Rf R^FJT 5JRRT ^f^Rs sftR R°7RTs ^_ 



3^ 2 -WTfeRT ppf*f CR f*r*'W<5 2 Rl 4 i|4c* 3 3^ AllPiTR (-NH') • 2 F < T c«T^ 

c<rw rut Pi^cnsi 3R? ‘ppc^ 3 ^ terror ^ (_ ch 2 - cH_o 3 R^ 4 -ft*fl^r c«rw crwi rrt 

^ < P(.®1<? 4 Rs *^l<C^sl RTW 3R# fsrv.T?R S?*\ (- CHj) I ^l<fl^, 

CH, C,H s NHj 

5! -4| 31 2l I 

— C—C'—C—C—COOH 

I I I I 

(^aTr^pr? 1!^p<p 


3 ^f»f^ <tKRR R5|^R CRl^Rsr H-*RTsn^ WF *J*f ^ s |^ sl apijfif ‘sn^RS 

‘‘TT-Q^TT R1W I 


H CH-, C 2 H 5 NH, 
sl «l il sl ‘1 

H —C— C C-t — COOH 

fill 
H H H H 


C'H 3 

5 +1 

■m, ch 3 —ch- 

2 -'5mf7JT*TT-3.ftWTjnPr c n^ l W l fif^ 4tR5 


Calls NHj 

3 1 2 I I 

-CH—CH—COOH 
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<P1I3M 


iffff 


8. 4- 5 1 3^3 -5-f*r8H^-2-^CffC5gHjl«» I ‘C^W* *w C^s fer*f ^ ‘■tlif'R SRt-W® 6fl> 

^■strr t*WOT <* 111-11 '^r' w Mu fotufa <5731 <3fNr> (srf^ra 1 - cho 

i jg^cy i < 1 ^ rraur^ ^ lEpfa c*fn?ni C3i- 

^ $" it* V 3* ;’ "j ^ 

c c c c c ciio 


4HH 4-P$i 
•pH-* f*l<Pi,®" 
^T#IeT^®T< 


rt^wr?^ 

rsrgfij 


ch 3 oh 

r. 5 4 J 

C C C C 


a 

c bio 


-J\ * 

to i 


u 


H 

L 

II 


CM, OH If 

5 A 1 

c c c 


M 11 


H 


O 

% 

c 


CHO 3jt. ‘c ||- 


cHi on 


5fr« 7f«ra* 


O 


CH CH CH ? C CHO 
4-5ttSfi(-5-faW!t 5 T-2- , srap M«l=om 


Iqqq hr'I^lM ^ - oe * (Sk^rt wst ^<r) 

I'uAj CTT*fWCW|RF -»nis13raF C®r< : 

i. 3, 5-'bfc$*l1?*1-2. 2,5, 64^lf»Wft*l W®*T 

51. 5-'8fC?SR^>-2-^Wll3l* 

5. 3, 6-'5l^t®nt t T-2,2, 8 , 

55 . 3-^^rWjHIWt® 

O. 2 , 3*^.X' 8 ll?. 0 t-4 ,1 -P 

50. 4-Cl?i4r^-5-fiJ«11^ 0 1-2-'5|C^I^^WIl<iT 

• 8 . 3, 5-®1&*%T-6,fr^fiMlVlW^-t* 

5.8. 

ff. 5-t«lf?ST-5, 

5ff. WH-4,6-®t^T-I-'SH^r 

to. 6 . 7-W??^-2. 9-tof?fir^-7^nT^TC5^-4-*% 

^ 4 s, >4ftvb 

<3. 3. 6-to]^?<l?«1-2,2, 6 ,7-y83lft8|lVilM-^1^ 

55 . vij| 5 ra 

b-. 2 J^nt«icn-5 -1 . vsftp 

5b-. -3-^^l^n^STl^T 

is. 

5ib. 4-5mtPTr-3-^wfaR5iJiMi1?i* -aft® 

;lo. 3-1*Wl$ 5 TG[ : 3M, 4-^vil^ 

v5Q, 2 -C^pl1-3 -ft r 4t 3 *1 -^- 1-^=1 

11 , C^-l, 3 -tol^'ill^'l 

* 1 . 1 , l-*teHMlR®&H- 2 -« 

15. 1 , 3 , 

* 5 . diW-^T- ]-'UllfiH 

lo. ^-l-$ 3 T-5-'SI1 ! t s 1 

$ 0 „ 3 -^Vjf^_ 5 ^ ^ [si - 7-ftvjt^°1 ^3-2, 4- * 1 * 

18. 4-f*Hl$ B HS? i fr-1 -t4-S-*Ttt4 

* 8 . 'SfltfaWT) C'lt-wH 

Iff. 3-^*n^-2-1W^5S-l, 3, 

Off. 6-*MHC5*S-3-3M|(3* tffrto 



14>. 3 , 5-^ltcaTCTU3-C#lWl^^-l-^H-4-^I^ 

^4, 2 -(^IWWlWTf«T) CW- 1 , 5-^R^ 

ih. 3-t8nl^^-1^!fi?5TR:' s &*3-t J T-i- i 5 i 9 r 

03. p^-l-%-4-'STft»T 

lb. 

OV. 4-*)tfrCT1W3) R-2->84 

1 S». 4-fant 9 TC 9 ffc-3-^JM 

ols. fiWJ- 2 -^r-l, 4 -*l^®T 

5o. 3, 5-W^HI? 5 rKS-3-^r-2-'8iT 

8 o. 6-$8Tlt4r^3-1.3,6.fite$.'l 
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<JRTiR : f^tir *RT 





i.fc ► 


(Isomerism of Organic Compounds & its Classifications) 

£53 5 iy l 3 CK faf CRT 5 ! iT^IT Wf 5JTW5 ’ail'tfaa <ffSF 7 TC^'S \slt,i<] t«l'0 -3 ffl J 1 i*tl*' l< r- *fOt 

c^TWt c^HRt c^js c^rr w 1 u£Rfi*r ^or?f 'st^ra ftta ■ 9 ra^p "STOtT RT 

fe^ t I (R5R C%H„0 WlMfi* 5RT OTH C^T^JT W 53 l 4Rif£ t’JMR 3R RvC^-a 

ch 3 -CHi-OH ^ ftwifcr ftc«R (CHj - o - ch 3 ). 4 c^r 3PIT c#o «3P*mift<p *toSt 
■s^reNsr jr. t§R ’TSfwntRr csfr? ctH i 

OPR frSR O Tfc M ? 3T?C^* ; S%£ 5'33T >R^'S iSOR »j|iPi4> Rtt^C-a* f«s|'®l« ^IUPt 

*i <] 111*3 fipirfsR 5 f<Hiiw<i r«^v!)iu ^i<a-r tsor? cot^w 'S ^prrat^ ^ptsi^ot sr^pf *rrer, 

ppR OfKt^ RUT^ (isomers) *4)3° OftOH W/t- ^sil'J'i! (isomerism) 3=TT l 

►► | ^WjvsH gjffifagftf (Classification of Organic Compunds) _ D 

?SR OitOt3 5Wt«p5|W sf*Jpr® «fi> ®TPf ®N *MT 5*T i 

RRPJST (Structural isomerism), < *TCtt®t (Streo isomerism) 

^r, ’lliif'fo ?RT5®T (Structural isomerism) t 

SSR" CTtT'R 'SPJCa ‘S’RUFp 3®RT vS^tf^R) ‘WfojStl'l'O < 1 l3C L f OT ^W^'Stsi \&9< ^lt&, 

*f&fsR> W 50T 51(05 1 *CTC2T WJ? C^WTR w 5 ft&fa 5 5 RtJSspSST %T5T *1^*1%® 53 I 

TfsrpJSTW *Tn> ■SIFT «T ? T 38T 53 l OR*t 

>. f*I^T R3T^aT (Chain isomerism), 5. "SR^R 33PpsI (Position isomerism), 

«. <WiM>3l (Functional group isomerism), 8. (Metamerism), 

(t. uiumiftwi (Tautomerism) 

i. $m >ivi^i : j ivc , iii 3 )ii c?f*R <pi^ f*twra ^fp^r <3% 4 «!'«!« 

3iV l «j[vsR ©f? I itlWl RSft 11 ^ (RfN^FTT *rr*fT9^ « *fNT5^ 5tlt^ l 0T5R. C 4 H K) ^ 

5RT RSRT 5Rl^f Of^I C^riiT RR 


•****■ 

CH 3 - CH 2 - CH 2 - CH 3 (f^cSR) 



(ii) CHj- CH(CHj)- CH 3 (2-fWT^TffttOR) 


f53T 5.0 = C*H,o 4? W^T RRPJ 
>i)^STtR C 5 H 12 4 5RT rtfn I 


1 2 3 4 5 

(i) CH 3 —CH 2 —CH 2 — CH 2 - CH 3 

C’lOSR 


CHj 

1 2l 3 4 

(ii)CHj —CH —CH : —CHj 

2-fasfll3«lfaS(.'6H Rt'SII^WlC'lC'Gri 


CHj 

1 2l 3 
CHj— C — CH, 

3 I 

CH, 


2. 5T iRat’n^R 
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^ f^msr fw i ^c = c<T ) ^ ^w-i 

(-C ■ C-) 4<$H WRT -sR^ 3T 43$ *lfo ft ap^Rrr 4|<jti|<vi<j <fn37R 

a stt^ wj*nr i cw c 4 h* *n i if<i^ zvq&s 4RT wi ^ i 



fra *.8 : C 4 I!, 43 


CjHjO 'RtC'R 5W*fls «jft : 


OH 

3 2 1 1 2 | 3 

(h CHj - CH 2 — CH,OH (C2tm-1-W), (ii)CHj — CH— CH, (CStT^-^PT) 

C.ILBr CTtPra - WJ3- *ltm fm : 



(ii) 


Br 



6f O s! 
5 V>Br 


1,3- ^tawi c-hIsm 


!(iii) 



1, 4- *l'5Ml«l C*Mf®H 


*. 4>t<4>31 TJ»BP WJ$T : 43?? ’STT'lf^ TRW 4 fa fa? WTW3 ^f^sft i^W?l fs'J'-sR Si 

■■s?r^?i jr^i? 53ft 1 c*tsr c,h„o ^rf'tf^ ^jWw*RPll wftn? c^m 5 P^f f %3 sj«ic<M 

•srt <51$ fea wsrnifa cgf^ ctTc’bt ^ft ^?t i 


o 

II 

(i) CH 3 — CH 2 — CHO (OSIMPJH), (ii)CHj -C — CH 3 (GSfT^lPT) 

2PR1& ■’SUWf'b^!?'* (2jfa<f CTH f^R^RT csfSR C^H I 

4*$«IC4 CjH 6 o *xrzr$ 5T^r twrj trt<$ 3> Tjf&— 

1 2 1 

(i) CH 3 - CH 2 — OH 1 $$m\, {ii)CH 3 -0- CH 3 (2*nflWr*IH) 
srsRf? c#r c%r a cgfr c*H t 


8 . wTSistifaefl : 43$ w# cjl^Rf ■n<i 4 :& sprw? *ro?s 

rvotet ^rtpt ^ c^RiI^srii a*tr sts snw 1 Rr*fnm %m#r 3 #fft 35^ ^ wtm 

C^ca iREMRrBfl ^ I W5R- $*T3, fcjjR, wrf=R, <RW4lf% taTlfc <3fK 

CTSmflWT 3>W «HW 1 cmi T (<P) C 4 H| 0 O « (^) CjHmO ^ (RSrsna 

5Rt^ TOtSFPT- 
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Id-tr : fefkf m 


CjH^qO —¥ 

1 - 

1 2 3 4 3 

(Hch 3 -o - ch 2 - ch z — ch 3 ( 2 -argm:’t^R) 

(n) ch 3 — ch 2 —o — ch 2 — ch 3 (3-'3rajfra^pr) 

CH, 

4 3 1 2 1 

(Ui) ch 3 — CH - 0 — CH, (3-1kiilt E T-2-'araflfa^R) 

a. c 5 H t0 o —> 

o 

(i) CH, — C — CH, — CH, — CH, (^-2-«a) 

6 

II 

(ii) CH 3 - CH 2 - C — CH 2 — CH, (C^-3-«H) 


<t. UaJinifaeN: iiRj fk*ta aata<f aik^t ^pra ^wj«t w« aTatat ^ragm 

3p*ff ^si^rft ^jr ^ GSff^t C%n ^’Il'Sjft'S aa I iSIWSf ^ aikwia ^MT 
iiafc WW ^ffc 5TTI i£l WBf UdJ^lfil'et^W *#%t apfoft TJ@RT Tprt'JW ^TT W SfTC^ I 

c w c,H t o wTfaa? attars var kkara w; ffi- _ 

r>u 

0H rO H 

I M /-\ 

CHj —C = CH : .CH, - C - CH 2 

(«nPpr-2-^»0 (gfHIPTW) _ 

^jFife^E '43 fadJiwa <.<*tU>f tjif sn^s ar fa>ar sra*^ am^t^ia ^asa i <aa aaaa focata >ircaa 
ka ^kma -sr 7 :*fr BiGimla* <j|!j ak^ *n;aT ^ar vsasfS' anma^ra fewr am aar ** t *ta caf*ta 
^sn mrai '3rrf®ro5T 'saar fast akwa? sfraw k5 i 


H H OH 0 

I ! i II 

CH 2 = C-OH CH,-C = 0 CH 2 = C-CH 3 CHj-C-CHj 
fot FWw i tm ak fr wmm 'a t fwea t *ik M T at w TP M 5aa *kt Mwtwiwa faicr »tk 


arnafis^i?* « fetiJiwa 4 aama $a*r ^a? fk£r ak<m 'jaa wr aia 
■siiifjfdJi'aijif^fS^ 4a ikfraM aapja* ^f!»- 


OH 0 

I II 

CH, —C = CH - COOCjH; •••••«• CH,—C—CH, - COOC 2 H 5 

(*h»r *tkr) (fa&T akr) 


a, Cota'S ■'i*il‘i«l (Streo isomerism) : 

4 as? « 4 af? ta*g wj catma ^< 3 ^ fafe-i s ^prma faaifaa’ 

3r?f fa^rcaa fesf'»r< a^rata 4 ma e arasafaa ama orator afktf’ks aa, ^aa cafata Cota's asrfj 
4a; 4r«a a aka c^sfas \ asar-w aaiacaa 4a*f& fk*ta *ttat caatm awa *nf 4ma fm fiaa 

nkaa §aa arrmtfk®- ^a 7T <7Bfa« <pna^ ^t ajar i fk*fa *iftr 

faaa ac®n pSfa'S Trs rTf$T i Cota'S ^’awia i w- i.wfftfw at fa’TiSPt 

fliiww^rttar^wjar i 

l. ^raffst at %a-5t*f >rat , 3 f®r: >aast vs ‘tftfra ^sj^sfat^t? ca^*n ?aa cak^ta 

^<$cs a«wa aaraa ^ aea ^ s??r 1%rt ^af^^a*fa at stjifaf®^ 

laajP^f® ijaasaa cata aa. ■'Stwasa 5 aa-^iwa witaf^a? aiat catwa .a aa^aa aka 

flrJlfarftia a^ff ^Cf «f!W 
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$ Tfsr^si tfrt ^*$ 7 ^ ^ t&*r1%fe ^«j?r cSN i>fe^ ^i <mfVs <$ \ 

^Tt-f^cf^-^ ^f[ ^ s5]Tt^%r^ a r^fr t^wr uf*^? c R^ff ^Rstfj ^fi?< 3 ^ 


3^7 FT^T I ^HCf ^P7f77< ^ TO ^RFT-^r^FT %^ v ^7VT 

UT^ *R? 3 TJ sp TOTOTW ^ I Sp 7 R^ S 

i] ^<rsp c l 

fiwft; ^£)^ ’STST^s^ 3IFT5F TOE^TS 

2 P/ toIrSm "tw t 3r^rt 

( ijfl> ^srrg<r wfB P f^s 

^f^^pRr W Jt ^fS ^ 


One it bond 



fej C?,<J : WU^UV* f^FW -3 "*17? *i^T 



fer ^.6 : f^PT £ 3T*f ’ 5 WJ 


TOT ^Rf: TTTO4R 3^ ^WR TO I 71 ^r<*f*RPR*Tft 

?C^<fUa r! CTO ^rsm £|f%w?*TO ^jft «0W i ^^-<UTO ( >C = i ' ) ^ 

^fItfb TOW tostt^; ^(5^ ^ 3 ^ totoj rt 4f*f ^ TO i 

to^t^tor *frc^ ^tot ^ r <^ fa*ffT$ *tn?*r w i 

3 ^ ^t#t ^ 31 ? ^T5r RT apWOTT iJ^ *rTC*r ^PT-^WJ 4RS 

*rtfsrrg rt £fTO$c=Tf f^rfU *tr:* : ^r^r^r <mm ^‘ICT Sr tofj tot 1 fro^R3^ c*rfrro ^tilrtl 

WflqfTO ^T £fi%ytf^ ^prf^ 7 *J 3 wiffsif^ TOFJ? *rTTO*f *TKW (^) Cab - Cab ^RT 


(^) Cab ~ tad 4 % ^ ^‘[HT-i 75 T^n C^T ^ C 1 C? 1 



(^F) Cab = Cab ^ cwa : 

a \ ^ a 

J^C— C. 

b^ ^ b 

f*R ‘ s T3^l 

“\ ^ b 

>= c C 

\y ^a 

3r^t ■stfer 

%HT^a«l 5 ! 1, 2-'5tt*3rcsntfa : T ( CHBr = CHBr > 

n H 

Br Br 

^R- ], 2-'b!?yiCi|l?ftsT 

4? RSJT^ ^ 

H Br 

>= C \ 

Br H 

Sm-i,2-'Jir^3iwrt^ 


Unfiled Notes Page 42 



























































































































i'lSO 




/I 2 3 4 \ 

5TOTO ^ ( CH 3 - CH ^ CH - CH 3 ) 43 TOT<3 ^TT- 




'CH-1\ 3 ^-CH 3 

y*r — r ^ 

> C L 

H H 


i 


CH 3 ^ 


£c=c: 

h — 3 

3r*f-I<i«i5 -2 -to 


4 

‘CH- 


fE3I *1 : ^3^-2-^ TO fTO-4jl*t *ti*i 


<9 : CH, - CH, - CH = CH - CH, - CH; 


CTO-3-^ ; 


1 2 
HjC - H 2 C 


3 4 

C=C 


5 6 12 

ch 2 - ch 3 h 3 c - h 2 c 


H' H 

fTO-CTO(-3-^ 


3 4 

C=C 


H 


\5 6 

H' CH 2 -CH 3 

SW-C^-3-t^ 


8 : 4^ (HOOC - CH = CH- COOH) *fRT TOt^ TO^fT- 


HOOC COOH 

^ \ 

H H 

fro-f^-2-^ siS'aifto 

4f*T5 (VIJIW^.4 4fTO) 


« 


HOOC. , H 

^C=C 

H COOH 

^-1^5-2'^ 'fairly <*> 

iflPpff (fo$»ll(<W> 4lTO) 


CTO-I, 3. 6 -Sl?^ 



] 2 

12 5 6 


H 2 C*HC. 3 H 

^ C = C \5 6 

H 2 C = HC. 3 4 .CH = CH ; 

^ C=C \ 


H CH = CH 2 

H H 


^-<^-1,3,641^ 


-i 



ftfafl Sw Tit'S — : 

1. t, 2 -^U» l M l 3(v W (CHC1 = CHC1) f^PT-Sm <TO*frTOMS I.l-MtUNMftfcr {CH, = CCljjl’PT- 

jat*r wjpsT to?t ^ cro? 

(CH, =CH,) TOfc-sjsT^ R^iliWil OT«IT TO I <«fl» fa TOTJ&T aFpfa TOW? 

O. C^-2% (CHj - CH = CH - CH; - CH,) s C4-|BP* 4^5 (CH 3 - CH = CH - COOH) TO f'W-SW TOf®T 1% 

8. (CH 3 );C = CH;, CH 3 - CBr = CHC!, (CH 3 ) 2 C = CCI 2l CH 2 = C(OH)Cl TO TOO* WH cTOfc fTO-Sm TOf^Sf 

Spf’^TTOW? 

ft. CfllftK (CH,-CH = CH,) S faSft-1% (CH; - CH; - CH = CH ; ) wHfi% tTO-jjh *i*il-fSf aMW 4-W *ff CTO? 
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<J7T|TFT 


M)S 


0*0 Cab = Cad 43 (W31: 

3 \ / a 
<;=c 

b <J 

a d 

V- p 

. ^ \ 
b a 

f^PT ^i fc | 

Sffwj 


w 1 2 3 4 5 

WriH i : CH 3 - CH = CH - CH 2 - CH 3 


] 4 5 

1 

H 3 c. 2 3 .ch 2 -ch 3 

^c=c^ 

H 3 C \2 3 

t , =c 

/ \* 5 

H H 

H CH, - CH 3 

f*PT-M^-. 2 

s5i^T-C' ? r&-2-?7 r 


Cl 

^ : Z-C^lMlftSG-Z-t^ (CH 3 -C = CH— CHj) 41 CW1X W<IT Wjtf?pg 5CTT- 


CH 


3\ 

£C—C. 


Cl H 


’ CH 3\ 3 /H 

JpC=C 4 

cr ch 3 


^5^-3 : C*Hj - CH = CH - COOH (ftHlfts 4ft®) 


C 6 Hj\^ ^COOH 

c »"'\. ./" 

/ c=c \ 

/ \ 

H H 

H COO! f 

ftpj-ftjrift^ 4ft® 

SPr-f^Rlfir^ $fSrw 


c’jloK c^or : wl4»<t> c^bt c^C5 <*i intuit® < WTr , i •^r^s^r 4 ^ mw snwr ft?r 
ii^t. j =Trc*r stt^t ijPt ^?r i cw i, 2 -®l$ ftsrf$*f srfe^srrt^K 4? 5^1 

i #ifl»^-i, 2-®tt ftvri^ ^i^ntanc^ 1 




T 

* 

IS" 

& 






* 

CHi 

CH 3 ^ /\- CH 3 

U ^ C "" C \ 

H H 

ft’T-i, 2*®!tftsn^r 

’nfcjfltaipp 

CH, 

CH3 \/\> H 
.c—c 

H CH 3 

Sw-l, 2-®ltftan^T sn^gqcsfn^r 


li 

•Tf 1 4S 
^ifR* 

hw 4Nt3 ; <p|4i-si4-i !5<hhw srrag; 5fr?Tjr w<if& ap«T #r *ra’ Ds i<r tsR3> ^psjef 

^f3SfSfT5Cab = Cdc^®C^ 43BT 4Hf 7PTl«ffi3f ftyrjjH fot-Ht4 ft>fe® 4>4 5? 

W W)4M> CTO! lUPAt ^ 43# «TWft? ftiC^CSs. 4 E - Z *1®% i 

w "Entgegen" C«n?P E - 4^ Sftffa *W Zusammcn" C«CT Z 4#^ ^C?JC5 i Entgegen 
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<ptrp : foffa *iar 


Sptfk ft 1 #® <3^ Zusainmen «f«f ^ *!W #T Cab = Cde C*FCT SwMRT'f a>b Wd>c 

S*T, ®W <5Ilftf®4 Wpi Z E fe®W ftf^® 4?TT 5TT I 


11 \ / d 

.^ C ~ C \ 

h e 

^snfWi^ 'spr^ a ■s d 




* I CH 3 - CBr = CHC! 

2-aim-1 -oigirot- \ -t*T <OT CTOS: 


HjC 

Br 


H 


Cl 


HiC 


Br’ 




E-^n^ 


a \ / e 

C - C 

^ K, 

<i 

l^^rsn^y 

a 6 d 

feptP* fpR^ 


l 2-145 

* i CH 3 - CH - CBr - CH 2 - CH 3 

3-C3 lc^ lc ip f^-2-? ? T i3?T c^ca] s 

Cl h 3Cs. ^Br H 3 C 

it x:h 2 -ch 3 h 


H 


c=c 


ch 2 - ch 3 

Br 


\ 


WRH S WfaTCSrt £Jffe C%W X C - N - « - N = N - ^TR ^<p5® 

enTm CTCB ^pj « *WZFW f*K (Syn) 'Q ^IIlf% (anti) 4 

*fSf gf5 ^SW l Swmn : 

c 6 h, 


: N 


OH 


H 

ft* CWM^i] 


c * Hs \ _ 
c—n 

H OH 

wttK <7Hwmf%rsr 


wnf^ ’TWm c^cai «S C7T yfa 4T^CTT 5?r ■'®lt to 

4tro wrf^rfw^ *tkro fe^sra tow tow c®T® « •awwft^ *rc^ ®rcro> TOfor cron tot i 


m 


’HHTOtw: fro TOi^m ^U^w, jji«i«i, to^, ^HajicsH TOgfe ®m5H wj 'row <?rf»f i fa? fro 
wjw *irora >a $m tot*[ ^ i 


m f&sr^ta^rorTOa - *.i«i s 


fro TOpyror wr? w*W Sm TOi<yM« *irot54 c#r c^? f5p?-fi^®r^sfw TOTOi* 

135 °C fed jjW-ft ®B\bft'8(fir4 <$fTOS3 *f®TTO4 287°C C^l? 

c^t? 

'5. ftrj 5W1^< ^l«j>5llj«t 'il'»j\sl1 4 1 *1% WW C#f C*R? 

<t. ^^11^£^f^W^CTTl^SRT^^£(fe^^C#f^m5Is-^ c f^JNIT 5 Fil) 

4j. «Pt<ft|Pl«P ^1*1155^ CPUS fcPT 5HJT5 3 T^®‘? ^ ^*t *ftft Wf 51SBT ^l 5 !® 'SHW^I^l^* CTH ^ ^C5, 

»ral^w<i ’rs : ®r to? 3U 5tt c^r? 


At 'sn&m *i»ii«i'*i i «“t ( 7 W ‘m im ^n®rf^s >iw «'11^4 f^¥ ’5?: ^r 

// «c«if^r 41 %^ ^ wj w 1 <im c%^r c^s « ^pfinf^ *rsf ^4^ fitter 

w “^1^14 ’rfewT ^n l£i?tt i<i4 '*hc<=ii<ej ajfe wfM'f 4c? ^rrc4 1 w tinr 

fijf^Rv ^ 1 ^ 5 ^ ^faj^r$T?r 'S^w fef% 41 ^ ^ ^lc*n7 ^rfaRr wj 

^=11 %£*\ 1 
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TOtTOoTCa ftoTO 'ST'JC® waf®TO ^TTO ®to[fe SJTWt ' 5 TFWt^ ’ifaRT I 'TTlETO W 1 ^ 

wra cwf w<3c® «M<»t aror^ &iflfS a*p°a<T a'to fejT 4 <pi.*i[<^t ^«t<f 9|!<r, ca 

4 , i 4 ^<e ^atoa aT <itoF T ®tto tot ot ate® i <wto c*abde ctora c^cs c* 4®f5 sqafero to* 
*ra^FT^[ i aroa 4 4 mh *i?pn«pr wnw Frai^ sfto aroaa f5*j i a * b ? d * e. c^tot c*Hito ^^t 

wato*r ^iwi to (*) sraT swf tot to i «aw toTO toa to > Swra¥ e nrai*r. 2-totor 
C£ftaHfTO» 4 ft CM 2 *t <mto arorto waftosr <p(^ aror^ i 


J COOH 

2I 


'COOH 


'CHO 


# h—G r*OH H —C~ OH 

H “9r NH 2 _ , ,to—,-watowtoa , 3,L>—-q mfeg wto * 

3 j,^—-watowto* _ ch 3 aaror (toror toa) CH 3 *Ri5in (to«l*i toa) 

^ h 3 ( <$13^1*4 w) 

4fto) QtoTsttotfaHfw 4to) 


(2-^(fl»SMWJl*T) 


^<it wrwia ^co aT area tow tor srrc® 1 w to to tototTOR arsw 1W 1 4 

ato*TTc<m gflf aa~aa aa^ac a a atow 4 ae. 4 ft asto^ftcato waa atopnrcaacro 3aa tayrato to 1 
4 CTOC4> a d^Cdd W?W TOT^ W TO?J area* 1 4® aTO#a WfiFfia af® 4TO CalCTO ®r*W*IK.'»> 

>ivn«j^ i ac®T 1 '* ii w r 5 f- wsrr^’OTOia' anrt ftoa ^f*fSi (tof TO 1 
i, 'safto'sr aa^a aaroj ft <pitoft c^5 «to r i arc® 1 
$ 7fsn«j^ atoparcaro aa^-aaa aaa afafro to 1 

^5Tr 4Hft *11 (4 TO aaTOCaa WTOaf®® TO I 

8 . 4 ® 5 pr®toaarrcsrra: ®ac® ®rc* ar w^fto arc® 1 wto totot® wto to i 
c^a?" wrc^rt® aftoj-4 1 TO c rt «it« *iu*^lii t 5trfit is^ 'STT^ftt ^f >4 fotii 

ifRpjjr am a^TOR 1 >a^ ~m m* Z ^wUf' ft ftmft ‘^wlt ^Fn’ 1 ^rfero ftfe vtuz UvsW* 
3ffCcff mTC^IT l RtTO'^T lj»ITTO 4||t°1T 5FTT <! a <5'SFTT '®f^ l RS 5C S e l^«fW 

-afR® «a®W cs^ to af«*fa® ®ror ^f*fl 4 ^ ***& tosw 

af*i fe.pic< c^fto ®nra 1 5?Fa rst®#?f 'aiiwf’ 1 4r^m $r®fa 

%3tw fSim ferw=r toto ftft to . ftof fa^R m to cmfero ^n^r srfwm a? -a® 
3tst5#tf ^rT7?rr arsaT to i torr cfra 4ft wtr aac® al^s-r arc® 1 

catatfsrfsnto^ toiwt 'sttpto assra 4 a1%<to ^toa toc^- afro a tot airr 1 

ig ^far: ^itcto 5 tow caTa af** : -2^ a^-«^i!i «(Kai(.^ s ®ra ai®aa ftos caa 

'S l f>< ] f^ jaHH^S cto TOT 1 4 *r«lT) C%aa R7TO to d-^T«T® ’JCa + ^ 

ajaro tot to 1 caro. d a«srsF ^as aroto tstkto^ ?fto^ ^r fto> ^fto ?fKft 4^1 to + 523° l 
d =rn®f5® ^1^5 4 ® «tot^?<p ®p fto 5 ^fto cro to to 5 ^ to + 2.24°. 

'anroi® torr cto afa 4 ® >R4#a arrMiw to toaa c®n^ amtto ^gto wr ^nT^ro to to to r ^ 
cata to 1 4 c%ro area? to 1 ’ sm ^ to - ^ toto to to i caro, 

Mfl^dS^ 4fro 4® TO'O^fTT 'SIM!**(3 s "TOT ftfCft ^fe?T CTO 4^^ 4? a c fCTO 51* 1 — 2.24~ I _ 



cattofsitraro ^fro stofs ton ctTto 
afe to oiR>fviT>ra saca 4^ aw ‘TOaraT’ 
srtTO, iT saro TOT to 4ft 3Woto WCFTT 
4 ^ C’fafitTvPT-g Mr afialw toto aro or 
alrom to 13 ^ W, >5 altot to 1 ^ i 
-Jt T w i^ ato ctoa ^rrcato to i 
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i'JsS 




^ i °C '5TM-4H ajMM kIt^t V *MK1d!M gKTM frf^T / CEfafrfiM D-^M v£iw?f 
t^fiyui "5n7^n?F af*5T? c Rq7?r ^ isra ®w ^fcM ? (iw c i y m 

if^r ^ Kforr c%M aiMffip*. smsk, [ «j jrm ksjjt m- 


„ ^ t °C n , . *fK'5*T 

WlSwwr,[g] D 


= + 52.3 1 


43 'Sjsf 


1^5.1) e P?^»; 25 °C ’ST’TSTRra S^T + 52.3° KT. [a] R 

mm 1 } 25 °c T ST ,p nii 3 rRr, d-*^ Mjftftl uto^i? !7nfs?rrsF ^iicmc® ac<ws> w-raK ^r?t 

HM"*; S'RT^T 4<k; 4J "STf 5 ? -f 52.3°. 

simm 5rf3psr c*ito «£W Mo^hi 'arR? <m> Kf KTW cm i to a cwr ^fa'iiww MMI 
*M I -£! ^f^rt^»RW ' 5> t<r TO T?7T<T SffoRc** km 'SIM'T KM dlK? ilK# ^wf^MTRPK 'SM 

STM^tfes M 1 4 KS=rfv*naf*PW? KW <s \5M ^TMK IV.11*1 KM1 l KTW 5Ts 'G SR 

^n^TSW *RTW ^f?t« , f% M K' 3sff? M I ^T® sjfl> 4V$ SIMM mH SlfsfM 1 



Auvnvrurtricrt 



I&4J r : h' 5 ^ T sf<^ 

#f CKMR snMTK> Ki3Rr CKtCM ^F^Cs 4K>fij w 
aafeM K>tV *wp mr. S csfcM 

3I9jn <JHfl£*fra*fK M KT3 Mj I ^ (.1 MR -MS. 

sfm 1!> iiK ajfcftv / ; ^fflfrorsr 

fiPft Cl234 tffcTO (MCS d ^ 3 / 'fju MC*R 
CMflRT^EPfr ! 

^TM cf W 9 ’’ 2-Sff’CSiT%C2fT*fT■#* £ ME KT «ni4>fl3+ 
SRC® £'<jfD Jilvij USlfls^Jj KM* ‘MSTT^ K®KTK 
«r^m 43 ^tmms KfjfKj Mn r ; sroj 

Kf?. 4)K# d ^i!<f-f^K- 4lf5TE 31M15 / ?■ Tpfj?I 4f^S I 


%s ^.s>; ^tsjfera ^Mk r?rsni 



fra jo : J35MfK«-srr? 








J 

/-KJl?#^ 


COOH 
H— C— OH 
CH 5 


HOOC 

I 

HO—C—H 

ch 3 


d-SlMf^ jfw *HK /-Kippf^s iflfKS' 


fra ^.SS : -(f^S W’f'I 
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<PTRR 


iid- 


wtrw 2-wrfferr carrrarafira; (ch 3 —ch(nh 2 )—cxjoh), 2-tt?cst% gethrim 

3 2 1 4 3 2 1 

(CH 3 —CH(OH)— CHO), (CH ? — CH 2 — CH(OH)— CH,) *f3sra 


ra&rar rasrf'jirara xwr Tra xra wf& i xfc pptc^r «nwt4> xfer <ratm ^ 

ra^rra «n?^ tbct if CTtn srar *mm rafrara wjwra rar*JT fe# i d *iH / n^x <sw% 



^XTTXX’Srara Ul-S^lQ^ HCXX' - (CHOH) 2 - COOH xfc XX^x -^srr^ x^Xfx 

«fi^m wi wpra x^dt 1%xfi>- 


COOH 


H—C—OH 



COOH 


d-trastfl^ 4fx© 


i 



HOOC 

I 

HO— C-H 
H—C—OH 
COOH 

/-UraSif^ dfas 


COOH 

I 

H —C—OH 

--stf^Tfsr \»pf 

H — C— OH 

I 

COOH 

C»IOTIl3w'3lfiw> JiPtS 


xfc ^aif%rax xrJx -Traxpalxf*^ i<rsjx stott# fafera wj rar-crar xra. lira ^<p xtxi 

ajferara x«um i £ «rf%^rsr raira? ^*rc?ra ^‘m.P'ra ^irwra xr ^ftrax rara facM xj^pri 
■srrarra ^fcra 4X> fw ftv fxraft« i wr ^x* xu«<Siii xnsrara ratxfiix* xrraratx? rarx ^tt T?ra 
xra i <$ str®l3j *i<&xi> cstwf ’iix i ctsjx otrt uraSilW iiilx® t 

Tjt xt \6wifar rasrai^swr w £z^ xi<tcxt raiw x'fa arfrafx’? xr ^wra^ «nnf3Bfii« 

x*rr tit i otrt UmiSiQ^ alraw £^ srrcsrra* rafara 5tx5tfxxs dfra® ®nrtfS5f?'s ^nt^rarrara i xsrax 
4?r x?r*rac?ra sffofx 1 ? xra i 


COOH 

COOH 


H — C— OH 
| 

H —C—OH 


H —C—OH 

HO-C—H 


COOH 

j 

COOH 

* 

OTxr^rastfep 4tfx® 

vuimi* xftflra Sra5rf<f<! 



^■'uraif^rs sratpSfx'S 'SiiSpipjm i 


xrrara ex ^rnrar^ wjxx ^x* «tiwt<s *«iw jjx*? wtx^x cxxfx ''Rprax fx-xfiw fra^ ^rra^x x>cx 

^xt >whi<j fepra wra*x Rian «r*tfsr® Tra ^xt tct xra 'Sich<w ^ra^nrar taxfxf^rsxHr x^rf tcu 
«?t^ i ifixixfraOTra cxtw? cwr ji? ra^ra? t?t xt i 
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'■sWIS* : *13* 


ijfij 5RT«pT C®T® *ftf « S'JrraiPiO ^tfs£ 

?rro i iijUTTfgs 'ajepi lanwi*! wiVo snarra ^rao fog 
■4iM«>i<( fo^> sp^ff 50 «tto i casur. d-’iir^f^ 5 

4rf5fE 5 /-9|JH5i^r 5^rf *tl> 43JfRfa'OTH I 

25 °c wr*RMH d ^jwfrfo ufoos ; an:*foR5 'SiiO'ew^ aian 

+ 2.24° 41?? ifW$ WT^iaiJlR! / 4lfy!«><( ^TR^lfw 

4* |1 <fo'W<l '5TT33T -2.24°. ®sfe 15*a 4IK.=-i(<S ^rfaRT OTfora '3 < JC« atari aaR 1 fog 'STPTaFT? 

fo*rffo 1 ®it 43<n ^TTprfTT 3'amr i 

4]® Tfsr®#^ 5iwM ®®to s 43fo$ aarra afei ^i?t? fow « foo* «ii<'eH 1 ®f? 
4i5 : n 7 if^'3'srr^M pasrrctfop faupo caaprr srrc*fT« mOh^vsi sfio* at i ®a«fra. d a / juiai mR* f3c3*t 

flflOTfo fo§RT 523 1 4i3;n ^tfgaM d « 1 ofof*fo fas^t aa 50 ao 1 

§M 5 <i e r 73 in : d sui^fllfo iifos ■q / «TiH-lifo 'atw^a c^sp aaai^a + 2.24 0 ■$ - 2.24 0 . 4 jpt? aataprra 
fojpra aafsi® ^anasP 'papp ap ^py 14 fajp wftfvi* fsrs«r 1 cirfola® fsjjpr 'Siiotms fiftg fa*^ 
5W'5 43 fag®r 'szs artprr® ^tfaRT j s/(? ®?r ata i 4httoj aifocBfoat snap *Nsfo 4fo5 ^sjwotPT 

n^fo 1 caw PfoT<3 snc*ifo P&s apTQ 40 oo> 'Sjiwi* d « /pSao'^P^asarafoPt 1 



1 

COOH 


k- 

] 



HOOC 

2 !, 

H—C—OH 


t 

1 2 

HO-*C— H 

J 


> 

I 

l 3 

3 ch 3 


1 

b 

ch 3 

d-eijl^ns^ 

*f>fa 

/-«1ll*5flfo 4lfos 

+ 2.24° 



- 2*24° 1 
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■&SFTiRrcP 




CTWT 2 




2-2 


_ 2 2 - = 


= 2 "- 1 
2 5 


2 , 3 - 51 $ 3 PtC!llfoSt^ (CH 3 - CHC 1 - CHC 1 - CH 3 ) C%*RT ^ffe¥ « CTPTT ft^T- 

1 

2 




H—C—Cl 




Cl—C—H 

4 ch 5 

d-afo 


r 


Cl —c—H 
3 


l 

■ _ Jj J 

wcr 


i 

H-C—Cl 

4 ch 3 


CH 

:? 

j 

CHj 

*)&*T 


H —C—Cl 
H —C—Cl 


*|P&»N «•] 


1 *r^-'8 : appfe ! 'SJ^C-s n a^l 1 } <T&lH 41^ 4'SR«1W fN$« ^RTf anr CT, <4R i fl> 

^aRpra i a*rnR n i *nr, 

n = 3.5,7.R'0)ll* I 

(a-±\ 

gflOTtr ^Qhi : 'StlCT^ Tfej ^inggff 2 (n ~ 1> - 2 V ■ ' 

(s^r\ 

CTCTt^ : OTTfT TOPp *R?ITt, 2 ' * ' 

1 2 3 J 

2 CHj—CH(OH)—CHC1—CH(OH)—CHj (3-C#1WIC*(^-2, 4-^l^T) : 4} CTftf&ffS 'srafcjR 
^Rrsfi^t c^tfSw a'SR ^sm w ^I3r ^55 ^ jp ra ay^t? *f4t eififftv 33t i 

(L-L\ 

mm ’ff&ll ^TOTf®! : ^TC*TFP ^aiT, 2 0-1 ’ - 2' " ^ = 2 3 -2=4-2 = 2Fl 

(L-i\ 

c^rc^rr ; onm wr ^arr, 2 ' '=2fl»i 

12345 „ , 
3-gsranpr$-2, 4 -^ 1 $^ (ch, - chioh) - chci - ch(oh) - ch 3 ) wfm w amsR w 

fesa- 




’CHj 

2 I. 

H —C—OH 

3 I 


H 


Br 


'CH, 

2!. 

HO— C— H 
3 I. 

Br—C—H 


— C— H 


1 

H—C —OH 

J 

5 ch 3 


i 

L 

,1 

5 ch 3 

d-^ 

^*r 

l-*fa T 

a^r-^.s 





l CH, 

2 I. 

H—C—OH 

■—* jH. 

IH — C —Brl 
‘----1 . 1 

H—C—OH 


CH, 

2l 


, I 

S CH 


V. 




\ HC -C —H 

V;-jt :—', 

--> . 

HO—C—H 

« I 

S CHj 

afo-*.a 


J 


y 

OTC^TT 5 1 

12 3 J 5 ^ ^ 

3-<3tCsni:a^-2, 4-^Tt^ <CH 3 - CH(OH) - CHBr - CH(OH) - CH 3 ) OTW rs^# ^saf^m W 

a?rof$ <^h «aax dn a fi?c4> 4 i?r srcpf fcssj ^at at? or »xrasfl> <5iaa ^?p*Rr w4=f af^w ^ 1 a 

3- 1 , 3__i ^ 

q nw i 4 af3RT > l >lf^C<M 3R*lTt ^ 2 (3 ~ 11 - 2 2 = 4 - 2 = 2fi> <0^ WCTT W ’RaiT 2 2 =2'=2fi>l 
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lib- 


d>1l*M : *T3T 





f^I CTt^ST^H HOT C^SC^TT WtFF ’TUt'^ST Spfe 4^, C^? WI ^K-^K 1 *&* W I 

I r ” f * x. * 1 ' -r* 1 \ '* > x 3 « A ✓ / jBk * *v * .' . » y ,,.| J;!.(j 

1. CSftT^ (CH, - CH 2 - CHj); C^TTWlfe 4fe (CH, - CH : - COOH): 2-^Fm\ GSHICTlfe ■aft® (CH, - 
CHCI COOH); 8. 2- mHftpft RSP l ftife 4fe (CH, - CH : - CH(NH,) COOH); 6. ’Ulft® ^fa® (HOOC - 
CH(OH) - CH : - COOH.); *>■ 4ft® (HOOC CH(OH) - CH 2 OH); t ). ‘WW’fe 4ft® 

(C f .H, - CH(OH) - COOH); b-. CWiFT QM-1T?® (C*H S - CHCI 2 ); &. C^Sflt 5 ) «Ui«K.<J>i5*r (C fc H s - CH 2 OH); 

10. - 1.2,3,4-a5a!3PT [HO - CH 2 - (CHOH), - CHjOH], 

11. 2- aj3.^r<H -3-fe^ antral®* 4ft® (qh 5 - ch 2 - ch(OH) - cooh> i 








?SR WG WJ^T m ^STP't C*PH1 mU* *1®$® 4^ fefe « 

sfsfpift 4^ 4^ 'srftfe ^(,<p®Rrf§ fw®i? ^^ifes 

CTM MlftTW 3f5(T^®t 5^ «!K3* I 


^n^?r CTtar? ftfea ^r5rsrr«^ 5 J¥ht awife fenFRj c*r ^ 


?nasft^ ^roigw) ^ i 4?^ i ^rafe 5 fe «tot 

«T*T WT ^ITCF I (1) C5^ >fH| t J'»!. (^) **''!'•)«[, ('5) *|fW ^Wr5®t, (8) laiuwltawq « 


(o) i 4^? 3TO^f#?r cafe w'rrini cafe 

'aijWcqR : AlIMfe C„H 2n+ : 4^T®t n ~ 1, 2, 3.4 $®)ft I 

43 43*il> tt<C?P« fej ®P7 t<l>1(.*d 7 TsC< 5 ® 3ft ft i 


CTjtpft 'STCtfT 4 5iT®ft ^WJoT fe^ffeo 3ft I 
n 4? fepiFt 1, 2 ® 3 4? ®PT SJT« '=xi' , lf<j<p 
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tsR <rmrp 




' a UI # lfa*< : ’IWIOT RSJW CjHj,,, ‘S 1 *^ n - 2, 3, 4 . ^'SjlfH I W3 W 31^ mQf$ ^T'sH+C-J-il 

RPfra*! i jarro n ■jh®’i ’tr 3. 


n- 3 ,C]H«— 1 > ( 1 ) CH 3 -CH = CH 2 

csnffa 


/ CH2 \ 

(2) CH 2 ~CH 2 

■nRypksffW'T 


n = 4, C 4 H s 


4 3 2 1 1 2 3 

(1) CH 3 -CH 2 -CH = CH 2 (2) ch 3 -ch=ch 


4 

CHj 


n - 5, C<jH|o —> 

* 


A 

2 


(3) CH, - CHi 
I I 
CH 2 - CH 2 

^(#R®cUh 


CH, 
31 


(Ij CHj~CH 2 -CH 2 -CH-CH 2 (2) CH 3 —CH 2 -CH = CH-CH3 (3) CHj- CH-CH = CH 2 

C*&?-2 -?/T 


CHj 

4 3 21 1 

(4) CHj “ CH 2 — C ■= CH 2 

2-1wftsifiBi?-l.%sT 


CH 3 

l 2l 3 4 

(5) CH v ~C = CH-CH 3 (6) CH 2 -CH 2 

ch 2 CH a 
\ / 
CH 2 


2-fiw5*lfi5S-2-t* 


: STWEPT w C n H 2n - 2 , 'WIW, n = 2* 3, 4 t n - 2 3 4 ^TR^RF fm (3*1WT 

I 



/y 

ry 


e 


.5 

h? 1 

£ 
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i<To 


<rmw: filter *tar 


: -m*fm 7P3PF5 C lv H, n + |CHO 


n = 1 , C 1 H 4 O- > (l)CH 3 -CHO 

1 

3 2] 

n = 2, C 3 H 6 Oh> (1) CHj - CH 2 - CHO 

GSlNOTM 


3 2 1 

(3) CHj - CH = CHOH 

carf^R-i-^r 


(2) CH 2 = CHOH 

o 

11 

(2) CHj-C-CHj 

G2rr*rTOTiF 

OH 

3 21 1 

(4)CH 3 -C = CH 2 


an«rf^i ^533^5 srfw <3 4 rafi> ’twi <a w ^wht dW«m 

5OT feSH « 'Sliwfawi! 'Sirt*!W!«*1 l (TO CjH^O, CjHsO, c 4 h s o t®nf^ 1 


: "STOTT if||^5-^ FMFF ^ROT 5 ^ : C„Hi, + i COOH. 

^tn!w *rot* 5 "srfw 'Siiwl^'i « *ir«Q'S= ^ ’mi’apr ^ot ^n?r ctM ^ot 


5TOTI<Mt#Sifa<l> N3 41^ 1 cm c 2 h 4 o 2 , c 3 h 6 o 2 , c 4 h s o 2 , C,H i 0 O 2 t^#T I 


n = 2 , C 2 H 4 O 2 



(i) CHy—COOH 

(ii) ^-COO—CH 3 



n “ 3, CjHfiOi 



(i) CHj—CHj—COOH 

(ii) CHj—COO—CH 3 

(iii) H—COO—CH 2 —CH 3 

cstMRf^ 

fsr®n^T 


n — 4, C 4 H 8 0 2 




CH 3 


4 3 2 1 

3 2 1 1 


(i) CHj—CH;—CH t—COOH 

(ii) CHj— CH—COOH 

(iii) CH 3 —CH*—COO—CH 3 

^ w5 

2 -TWt?®T GsfT^llwfRi^ lilKTi 

fsrsnt^ csfT , tBOT& 



CHj 

2 1 1 

(iv) CHj—COO—CH 7 —CH i 

(v) H—COO—CHi—CH t—CH, 

(vi) H—COO— CH—CHj 


csfMTt^r fsTsttFrat 

2 'f^fit®r ^sti^r IsreiOTc# 


^ RRhii : otfIstf ^ srs^at^ra 1 m >fS'4sifl 6 ft 

6 ft 5teStWH *RWI? l 41 C-OTfStOTS 4Rsft H-’WTTg *RT (^tOTT 4]^OTf# *RTOT3 ■St 


*THT £lf%^lf^5 ^OTT ft^lf ajfoiyPl'* COTfeT JcTJ C 6 H 5 A I 4|*TTOT a #lPkK)Pr* Ft 4J«T I <£& 
Stf^tf^r® WHlsiW 5 ft ^ifOjtOTTF -»rasTT5 >T4$=1J ^Tf FTI Wt TTTOTtOTF 

^S^RSOTmr «HC'lf3f*4 41<*IIWft *ftt» l OTF%F WM ^F ’I<5Silk'S 4H*(H'&rfF4> F^mOT 

3rf3RT5H v5m^I7 ^ | 


fo-ZlfoglpFS OTH : C<H&W <1 15 ft ’RPTI'I 4RJOTI# ^ft ■Sf’t FT Wt FRIT??! 

1 iiwa OT fijf^lPFs OTK CfcHjA (7NTOT A OT FTOT fT? £ F#lt 1 H® 

F#T, 41 (^f^(^IOTT^^'1^^ : TOTa'2,3,4, 5,6 OTWHOTI 4&AIUM *Rnn*(W 
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3sr iT’TT'R 




w c^r *nw 1 ^ 2*6 arc^W 3 « 

5 ^mpW CTT 1 «tt 2 , J « 4 
• gfccarcs ^ 3# C^?»T Sff^T'W -Sfp^ A ^HT Sjfe^IW 
331 JWTCJ f%=T *RTM3 C*Tf*f ^T'S¥T l 



1 , 2 i,3^t wSr^apj^H 1,4^T*WHT^1R 


tss-af^iPrar (Tftvf; ^r, ot>t ts*^ aw in FsiD fvaf% ?tfaw tfffca (c ( ,h 4 a : ) <ii^Ra 
^nt? 1 ii^R ^ft¥ sjfsirrw «a sr?f5 "srrcw CTC^rt 
^PTRT 5fffR^T WM* ^HTI ft-afeyW CTfr 
i<RI CW3J 3 'S 6 4 >S 5 ^PT^t»T 7 T t f’*T) ®t? 

tm tjfi> fat-af^rf*! 1 ® wta i s 11 arsTiT "m t 
cuSra cwi 4 « 6 7 - 5H3H 1 ®rt ww ^rfsRi w?f 2,4 «6 iii, iv, v ctH ’’fTW m< 




+ A 6 

— —► 

-H * 





III 

C^C5 SHfi> 'SMStM (2, 3, 5 'S 6) I 
®it 4HiHS'*IW ctH VI at'SHT *|CT I 


aiw 3^uf& far-al'sflPt ( * i « 

ni 11 , iv « vi *nj*f 1 'ar®^ an^ua c^h 
far-aftrsr[f*r$ catn atOTT 1 


A 

IV 


V 




4- A # 

- \C 5 


A 

1:2:3 1:2:4 _ 1:3:5 

foftHPT (Vicinal) W (Asymmetrical) (Symmetrical) 




l^ilMlCTfi^ '^J^tSgW^T (Aromatic Hydrocarbons) 



« qftmmiH *hto! i ?rar nfS® ^ «uimiwI 6 * 


CTN'STpTIW ^jlMlwfiv* WT S?T 1 'aPtSHPlffrV 

W *GlfrPT (arenes) a*lt W 1 WOT f^%T « 
5pa®T ’SflWOTf^ ‘C4*lt®H’ i c«wfeH 1 5(^U5' 6 fi> < 1 * 1 ^* WSTTI 

*[ * 1 *^ 1 Mil ^TSW 4)^ ^jJT « W ^ C4M> ^53 ^E^3t *t&*f 

Tttesrr ^jft i 6 i^ wf -awit* H- JS, ra^n^pr 

■JHOTTft 4<hM< '537*07751 ^ ’OT 5 1 ifl Lri^Fsi'i 4OT 

WS 1 TI 
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wi: *iar 


TOt*H»rcg nwfe - ? g«ni^ ^rr , 3Rraic»iiT>^ 1 cw cggf®g, f^n?^ wifoi gT 

(c 6 h 5 - CHj>, qjmcHj)* gimrfro (c 10 h«), «ijmsiPh (c, 4 Hio) 1 7 *n*' ,? nf i ^ 

2f& r <H<£H ^5f7j 4UM8|lf>H ai'jrs 3fl» C4 gf®H gg’TO «i<!$T(I «JTC^ i iWfw 

^j^cgflgsf^wsOTlw jp iPiP5^ra «t)it,<ii(.i(f5 < p ^fjaw^r wr gg 1 


C<gfTO (C 6 H 6 ) , Mtfew gt 

^ (C 6 H 5 CH 3 ) 





[4 

ch 3 

2 ,4-4‘f^rsn^ 
c^fsH gt grrar 
«ltf®PT, C 6 H 4 (CH 3 V 

ch 3 






sgmifog ’arjHaif^? 


olo 

l-lTOt*! 

gjrggtfgg 



C*J «fs?'J gt 'ait.’^T 
Wl$pFT, C 6 H 4 (CH 3 ) ; 


ch 3 


1 . 3-\»i?f»H&«i 
Cggf?£g gf C*H»I- 
*1*fn, C 6 H 4 (CHj )2 



2 - 1 w?t 1 ^ 

grtgenfgg 


*RRhi?«i 



ch 3 

1 3 , 5 -Ji l^fwiVI 1^*1 Cggfe*T 





@- a, -@ 
Jai5fiM&*i Iw 


gffi- ffFdSw gro < n j *iw i to*t TOtgg gigro ^ *rRp^r iiiwacv r«p3wa *tftfgfcfNtg 

5|’5cjsI < pI^ m gg 1 

'a<t 1 MOf5<l» *rwg gc^T fe^s ^ ^rtTWIH! (Aroma), TO wf ^fsrS f TOT I"£TO ?TOli?ra gFWCJf ( '.<*ife*H 'S 
C.g«-few *TO ! «JlH!wl^<|i ctH TO gt«T l ggglfa’TFt «t)iwk*du<p C^t 

«rrfg*« gi?IO? TO*? gggrroT C*? gg^ 4]gT gprgjftg 1 fgSJT^f TOfgg {Losechmit, 1861) 3TO ^SR 

c?r. arfsfii «fiie<j!wn;<{> cgftro <?>iaicTO tops g?g 1 to? *wr gngrg (c 5 h 5 n). 

granfiR (C4H4S), fa$gR (C 4 h., 0 ), (C 4 h s n) gnfws g-sro <$gg egte^fg gw? gwr ■? frora 

?gf*i?p^gg g^TR cro to i fas iasgg gtir* if farts w g*faro wlsiiw® gro sfcs srcg sr 1 

^uiieoe^lDg. *fero 'iiif»giPig> fa??fa ges cs^r 1 i<!<^f<Mw sntcstcsflfa csWs c^os cssfes 

5 >iv 5 ? i « cg-few '=rggi' p f grorro gggff egl'i>i\w ^nnatwflJ^ cgtg ftpug cg’sgr 1 
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(Huckel) to^TO WI i£|^f& Wffi oc<M, *JT ^5 

^triw ^rsrfir^ ^fijfb® i ^ ^ ^spncsr, c*ro c*rt?ro cfSt ^t ^ws% tototo ftf*fs wr 
* t kH*M3 t Wl 1 ^^ (4n + 2) ^3^f%T n ?W^ TOT TOfTOs 'ildfabM TO. TOW 

^jlWIWd!^ rfw TO | OTJ (4n + 2) rc S.taufi* I^TO 5 - 0, K 2, 3 .... ^®llfa TOT 

wr wn ^tot ^T 5 ?i w tot fro^r T>*few *rwrct^ ctotc-ji to i 




frn O® : ^!EW ^ t/Wfi&H ^ 

■71W£TO fcrpr fpjf^fe 5 ? ^TT ^4*11* t*BlWI ^jlMTOTfS^ C^TM I fafafW <°i^<5 ^WX = I. W (4n 

+ 2) <5S n - 1 ^Ff TfWT^T n $C*l<aj?C*i?l ^^TT (4 x 1 + 2) = 6 TO ^ TOT C^fe^ W?T ^^ C T%T n ^TTOSrT 
Tf^nr CTOTIT 1 ^ts<n%T n 1 .C*T<$ 3 oM ^41 CTO 1 %g ?Wn 




off^ | t*F^ 

i. f%?TO 2J^f&4 : ^ilWl^’Ul^ cffCTT EfW*fcr ^T STP^i | CTOf^F 

fi>4iJ fro^F S'pfUr® (CH 2 - CH 2 ) ^rc^T S^= f^fe^rr s^H^r ^rr \ c-nf^ 

ctNtj H> X: S O* 4RT ^ cflK ^T TOOT'S HCf HBr, H : S0* R X £Tffe 1* G^t ^ 

^T ^ I iUIR fa JgRT t%TO ^|5pPW®T5 CTOT£ *f 31*^1 'Q Olfa 71 5TO *l?fl^l' 4*£<T **T 1 

^ ^^FRT ?t C<^Hj1*1 ; ’fStWIT C 1 ^! TO C^T, '^jl^iwir?^ C^tWJ 

^fF 0. i 39 mn CQ TO ‘^ilf^l^ft?^ 4»l44-4|4H <3 TO TOlihC^ 1 

0.154 nni '« 0.134 nm ^ TOWlfa t 'il fiPW TO C^f, C^ITO ?T CSTOTm TO ^r<r j 4 

CTOlTO WTO TOtf TJ«1t4HI ftfell TO^T 

SH& ijorc^ ftfero toj^ 1®g *rff cwi to 1 (3to 'aij|wiwIB+ c^tn cro^ (cju oh) 

to ^r#r^ isfirs ^3tro nk\bv \ to (R - 0Ji) T 

TOTC^ITO 0ft ctK ^5rr 1 ctof fsrefp^f (CH 3 OH), tTO^r (CH a - CH 2 OH) 5®Jifi' 

■O, feWTTOn^^ ti %TO®F ' TO^! ^nTOTTOf&^ C^tCTO T sj , 3U5 ^4^ TO^#lU t>i^^ ^ 

TOTOT <«TO TO >S TOf^BFT «fTW I ^ jt , ^TTTO^ TOf^Bl^T 


(4n + 2) jt 5i>HtirT g^TO i n = 0, L 2. 3 1 CTO*T, 



WfTO 

n = 0, (4n ■+ 2) = 2 


^ CH \ 

CH CH 

I II 

CH CH 

^ S CH' / 

w>< 1 gp 

n = L (4n + 2) = 6 


^ CH \ 

CH CH 

I II 

CH CH 

n = 1> (4n + 2) = 6 


^CH X/ CH % 
CH C CH 

l II I 

CH C CH 

^CH^^ CH^ 
FTF'TOrfro 
n-2, (4n + 2) = K) 
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^8 


totcr : 


^CH x/ CHs^ y CH^ 

CH C C CH 

I II 1 I 

CH C C CH 

CH^^CH^ 

qjMa i foH fR$RR RtTOR 

_ n = 3, (4n + 2) = 14 _ n=l,(4n + 2) = 6 n=l,(4n + 2) = 6 | 

faferR, rtTOr, snwtfro csBtoiriSHsr ctH i rwrr^tc? -awn RRf^p *ticR crot ^rrsr it tor 'ERlft n I 
t w^R <i^h i foy fronts rrt ctIW 5 wJtwi toh^ rto w? fRsro ^PRdjR n 1 

$OT4fl>3 ^RsfTO rc? ^rctr ots $c*wffl w< rs?ijt rr (4n + 2 ) to ri'RT wr 1 

8. srf^fMsf faQm l : qj 1 « l t>ll&R OTM ftt“R RC<T CTOfSR TOC 4 11C®?(R*H <Tl^Cl) M H, sflRWIWR, %®R 


d.iv'G wjH+i^fWR, ^uiwT5cr*r wsj $c«W'0Sif»ri*i* sjfaiRRfafaRrr spr*fR rto , *rtcR i 




no 2 

S0 3 H 

(O ] +HN0 3 ?tT7 

h 2 so 4 to 

40°C 

1 

(§) + h 2 0. 

(g) + H 2 S0 4 TO 100 C *■ © + h 2 o. 



R 


[O) + R— X 

TO® A1X 3 

X 


- -- ► 

10) + HX 



<t. fTOR : RTJIHlWl&R WlPT 71 W TOT ji ^W4tBW4 fRf^s <srm R£$S dfl> 


(CH; - CH 2 ) "TOW yrift 1 $f$R ROftlT ICMn0 4 5TO ^HT «rlfa® TO tfvrfi»R JtltTOf *i%py 
TO 1 ftst (RH froWBtW CHf®R Wlft?r KMnOj TOT sofa's TO R 1 

<a, TO?? : ^TTf^R TORft qjlt<TOlT>R Wltro? TO$R TOR* TO I 

aniMicvfS* ctTTOtt Mn&T'i'f ^ cw, 

(i) fTOR SppfTO ^PR'J^St, fii) SI^K (iii) R'STO'r'JTR n STRATH (iv) «lfop*tR fa fowl I « 

( V ) ftcro a^fro iflror ^nwTwfSI 3 # tot to i 


CH- 

II 

CH 

\ 


w w 

Q 


CH 

II 

CH 

/ 


CH-CH 

II II 

CH CH 

N »/ 

1 

H 


jJTr f&®T^RTTOl^TOTTt« - i 

1. 1. 3-RT^35T ffaSTJlVblX-f wf3Rt C%7f*T R<JP5 ijffr n W ?TOR 1 a CTRft 1 r *R sR“fa TOR? 

mTc*nt^w fro tffarR c*JTc*rt r^c® gfi» « tot <^*hh 1 a wRf5 1% ricrr cro sro? tro?r toc* 
i caffltffift»t%jR?TO i __ ~ _| 

wffen T&XflRR : fajjfSR RTO TOTOTCRfi>R (RfcTO 2RR TOT'S 4^H4-IW CRCSltRUR? 2RF I 
■a<ilM l wf5<> (RtR « STT%R^ ’*I«3W TOT I « «{1%TO ^Itrf RRT RP? TOTT Q 

c^rStfRimr wSR ^rtrcr *fov5 ^ 1 tor cTO 5 ^tfrrto toi 'serttort ctop ®^[ to 

^?T I ^ C'SR (,< 5*1 farw fa*l"R *^at TO 1 

tott crw crofro ftim : fapfro ■totr -^ttor tot ctot rttr, ritoITO, 'amwifaawH 

f*TTO TOX. CTO RTTO TO l TOTT TOfR RtW TOR TOT TOTORT l TORTOTT <RtTO t^sR TO 

(Rfro «mt ^TTntCTfN irTr i wrtotof tor toto to ^c<t 5ter 400 °c totoit 

«t4r RfTO TOR ^Slft CTTTO55 Rlf^S TO ! TO TOT 170 °C ^RTOTT R^T TO TORW R^ CTO 

TOT I 4 TOtRiT RRf 0.97 g mL' 1 I R’J CTO CTO 5 fa“falfTO ^ tfTCR CTOfflRW t JTO TOT TO I 

fifTO *TTTO : R^ CTO CRt?P 90% CTO5TR Sfgfe | 

fafftr ‘ttcr : 90 % ctoto cto* crofro 
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£ 3 t 5 TPTfTR 




C5 *r 90% C456r*l «FSf® : WJ ®Tf C®*1W '3TKf“H' *ll®5 TC5 70 a C ®T*(514M ^M£55 

'SijeK^ 5%ST? 5*11 55 I ^ C*W5 TO fe* 5§f ^<115R 5%5R i 

■If C*»T : (1) '3T£ s ^f : C5TO (C b H 5 OH) I 

(5) 5535^1 : WnftfsR (C h H ; - NH 2 ), f*lSft*T (C S H 5 N) « (C 4 H 4 S> 1 

(s) farc*W : <35^3 (CjHe), ^3 (C 6 H 5 - CH } ) « «*frlH C 6 H 4 (CH 3 ) 2 I 
frtfofa ® fe# 3in 'srawr 3*C5 »if c®*i «w 90% ct«w*i ®3T 33 i 
_ =,_ ^t'Ptt'O -, _ 

i 5 *(T*r: m C®*1 + %PT « 315 h.so 4 -— =, > «3 35 3!55 I 

$ if] ptw 

41 5 m Ti53f l f ’sirfPfSw « fafafe* 3T«j«f®r^ .g?* siikiiPm ^f*l^sfw «H»vlRi* 33 i 

$3 «IM : aNTT 3m5 3Wft® $St? S3 + 10% ^W<> C51S1--- —> ?5?3 S3 53K5 

1 « W S3 

4 3m ’SjtfST C3*TO 'S i5 31W3 'afaf® ^<1537 H;S0 4 3115113® 55 l 5?<jfl® ?®F3 Sflt<P lift 5131 35 313 
ipi 'SlfoP* T13W ’Sm#? ®3T 53 I 

®3 3M: 55 31E13 C3l® 13 C®*1-—--» «fl1®®®3*15$5l5353153 I 

«rrtfa® lt®5 

4l«T£5 2J1S <111%® ■'69*1 C9 1 90% CTWW 3C^ I 4)t® 84% Milan, 13% w=]5^ 113 3% 3 »ll*lHl 

Ticaifw-i im i 

90% M*W1 C3E® ftoS MlftH Hi® : P"i*lft® f®5f& 311 '3R*R e f 533 90% C355T CIS® ftWf C33fe3 
^yir? ®?r 33 i 


80 - 82°C 


4 Iff®® ®?*T 3%$15 i 41 31S1 *l$fa5 , 513!f3® 


v* in: 90 % ci^rsm 

wr;f* f ® «HW 
^ feqpa i c i '■©^i <m “i 

55 5H : «fT® ®5®T —--- —> cflaipj Tr^sf? i 

5.5°C ®mrarr 

41 5m ®?®1 < S||<NC<! CR*Ffr C«m <J9I® ®C5 (RS5T 55 1 C<^PtW<3 t«*i)Jir> ^1^35 

TTST^wiaiRr Pot 4 m §51 ’if?*!® 551 sn® owfawn 51:57 sir 0 . 5 % ^icoiP*" Rww 

5%V|M stm I ,J !fRir5 80.4°C 4l5t <JTC5TfTPR 80°C I 41 5t ®T , »|5TaiT TRIT1% 5'Q5T5 5 

<55® ®5T 415^ | 

^ ^ ^ipmt vs 

5T*f: STT« C55l®R + %5®T ® <17^ H 2 S0 4 ---—^ . 

c<*^f®r*T h5 J^w^FT 

'81<154T S HC5rf»5 %55f 13 fffF H 2 S0 4 4)5 PfiZRTT ®C5 «nC5lfv-l 5MWlP^ 4)%5 T13 51 * 1 lPr® 

S5%r 1 |-|-—- 

HC-CH a HC-—CH 

*fh55T I T 

+ Hit) 


-> 5C*f5 ^[V|® fl»9i 55 


HC 


v / CH 
S 


+ H 2 so 4 w 


^s SO 3 H 


HC 

4jf%iE 


C<4f5R <35515 ft®®l « <1T5 H ; S0 4 41? 5151 C5T5 51C5lf^55 '5<1515 c m Pf%® 5*51 55 l 

5R5lf59R5 H 2 S0 4 ®5 T15 5f5 5«f 5t55 TC5 51 1 WS<15 C55%5 351T ®<5®55 <Ttp 515t 

C5t® 5515 <W55 5*C5 5 l%® 551*115515 (JF15Tt® 515T 5T TC5 80.4°C ®T<15iajl5 *1755 5513 Pc«l? 15^51 C55f3R 
<1T'S5T 515 I 
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>*Wj 


<PT13R : f^T <535 


► 


« 'atJlWl«IS4 CQtVft* rt#T 



(Difference between Aliphatic & Aromatic Compounds) 

■s otTfr ttpo *rrfoT ^ri c®sr pptptt cat i ^ 

'illWIlPlfl f*fgr,« 3IPR^TOT FN^fsR W RTC1fttS 4 fWR ^CTfWf W 3OTT- 


i. ’I&R : RllfsiWuS-P ?SR pfhRR}? Sf*fH« f^RRlfaf^rs I tf^TRR ^ -H®(5Tf*R5 

W TO I PRR Cfiu, CH, - CHj, CH, - CH, - CH,, CH,(CH 2 )*CH,; Cattle) I WR ^ 

f*RR ^TWPfllR CThf'3 ’3TTC5 ( PTJR, ^TtCJFrcsffPR {C,H„) I R®PT dN$ ^ t*^ 


I (7T3R 

© (£**= 0 . Q (^l«f®*r), Q (PIR5T) I 

PftCT RR j cjjtr 

{*) CH 4 CTtPt C = 75%, H - 25% 0*0 CH, - CH, (RTOT C - 80%, H = 20%. 

^rai^fD-t- c$tot <M<pra “t®^rt ’ifiRN Pifa i cw 

«5#R (C ft H„) (RtPf C = 92.3%, H = 7.7%, RfWlpR (C 1( ,H S ) (RtW C = 93.75%, H = 0.25%. 

O, ’'SPF^p^T : ^?TT UPJSF RF STTP’OF C9t<T-tPU 2R*R 5ps -**177^ I PTIR 'S|)|p|C<M CSfa pfM PW i)^ 
'adt*#5T, c#f dfM 'SPP'JTF i tC8R (CH, - CH,), CSflt^R (CH, - CH ; - CH,}. 

I3TET tfeR (CH : = CH,), (CH s CH) 'SPP^ 'aorfappft!^ IRbf I 


^SRlfR^s CTftt SPP'JTF | PPR OTftR @ {TjJ twifc I 

nl 

8. RQfill : , afflfar.<pf5o RtW Sffe?T*R ssRpyg; ipjfriT RsjirRR fafovi ®ra> i ittsR 


CH,-CH 3 + C1 2 -^ CH: - CH,CI + HCI. CH, = CH, + Br 2 —-J CH.Br * CH,Br. 

wn " 

«W ^UTtol^ 'ai^«J73« pffPf WI?c£*R, RRWtPPR, ; 5JIC 4 1lcetW*R. 'S)[P < P1RW'R £T®f® 

srr^f) ft fen rc? ®tt i 

'SIJIMOlW pft* 'SR’PTF ? 37JT '4|(^>>)4CSr ♦irtCa'R. RMPFRR*R. 83 I WHW R, am^ftW R 
2T5% 3f5TT*R f^fTRTT SR*f=r «fj^51 



<t. rttC*RT 2f^fe : wnfappfiNr (Rtn PRR ■■af)WC<Pt^«T SfffW i %T fcllfrlPfPP 

RR WT «S7Rf^ ^TPR RTPt f^f3RH «M®T ?IT ( 

CH, - OH, CH, - CH, - OH, CH, - CH, - CH, - OH t®3T^ I 


<o)-OH + NaOH — 

<o)—O-Na • + H 2 0 

C*P*T*T 
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i't') 


: 'W I lfrlwflNs OTfr^re ^3 6 jff® 5J1MICSH ■‘tWI ^feRT I ■SSI f^RTT 

sjrpfa i C5SFT R - X + K.01 I-► R - OH + HX. 

^TI MIOlIl^ CTtm ^S#s ’frWj ^ ^fet I ®1$ 43T fafeFSITF ^f*KI5 c f ^ =5 I 

<■_*(Hrj_ X + KOH- * 5 T*lT? c t 'SM'^RT ftf3F91 2^“!*^ ^(3 'll I 

c^ft? « igifspf s?*t off'll 1*pfoc*lta ctH ottrt ^^■ jr; i q aw *tfhFT ^ 

a»*f»r <if,n 5ji(,^> i 

•$ c^fH •pf i i ^ i: ^pt 0 ^ dflr'fa ^r?r^ vrfts KMnOj ^3 ^ £r® 

<I l f?i'< TU | 

" 2^1104 + 2KOH-> 2K 2 Mn0 4 + H.O + [O] 

'ch 2 oh 

CH> = CH-. + H 2 0 + [O]-»• i (^C« i T-l,2'*^' s l s f) 

__ ,CH;OH _ _J| 

*t gififa 5^*r «iftvr; 3r rf^ - >)--!j<f> spe™*^ c^m ccij Br : s^ra ^rpttb iiiift ^ 

TOT 5TTT 1 


CCL 

CH ; - CH : -r Br : ---U ( H-Br - CH : Br. 

^rrrarcirf^ c^f sp 37 *^ ^syr ' J ^ , s KMnOj 5i5i stlfl's *n i ^rawf^ ■5Pr*>^®r 

%*ty a^fer 1 

b- ^ I 3i05t i f3*i i 5 sR't : ar4>rf^ wift^ ch* - nh 2 f^sr ®T*f3Tzrm NaNO; 'S ^n? 

hci 43 fafcRrra ^rarcsf^PTPi ^r 1 

CHi - NH : + NaNO; + HCl —'— > CH 3 - OH + NaCl + H 2 0 + N 2 . 

fttf ^TTT^tl^ ar^i# wjifiw cw. c„h,nh 3 % wraiamr NaNO ; « hci 4<r *nw ^mr tot 

1 




(Fundamental Concepts of Organic Reaction Mechanism) 
» $ ^o.^l fifeara ferer *rmr 


% 

% 

L 


& 

rr 


fa 

W 

<& 


_- -V. •— ■ y f :■! :— : —; i * -—---* - - ■ ■* -- - - 

tr < j -Hwf^^ 435 $ T5#fer ^pra ta cflc*ra ^ferra c*ss «»»% f»^' afelw 

X? 1 '3l g5r4 f^ORIl (<QhI 1 S r^f"!''.S'< ^*T I W?T ‘Ti’fntf^ S'aP’pr 

14<j w ^ ir«r®* ^3 ^ 

i ?SR iTifHf&t** (reactant) 31 (substrate) ^t r ^3 I ^TTC^l (?T 

^prral^ ftfaRTT ®n^- fww (reagent) V1T C5 *t j*t 55 ^155 ^npf 

(product) 5^5 ^5 1 ?5r5 ',5t?^ra ftfSRTRI (W3I fafow fi<p|stc.vn HRM f5fe?T5 Wi ^*5*) 

i 

(f5fe¥® + fa4>TsW) —>• St*fPT 
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S.<TV 


<PTftR : TO 


WW S’S'TR T&SR*f FSRR M jQR1t> TO^TTO Wp? (transition stage) TOXW TOP# ^‘‘R F® 

to<t i ctort c^srcsrr cron 4f& tor ?t totIto 'ars^F TOf ■ f fkro totw ^tr fr «rw i isfrr cro 

fef fitai RR CTOg^W TC TO TOfT lf*! fe gT5TO ta TOTf® $^RFI I OTM fi&TO TO# ^tSRFT- 

(fifufrTO + fTOT TO) — » [s iTOffi %TOt Rl —> + 5Hat|\s _ 

ftst^ wftro ««(? 49R at^s toRTO tour# fto TOR tj^ (FTOR 5 F ’•WWJV ‘iff) FT i 

f«>RCTO TOIC.TO TOfe 01^5(101 fTOTW faf3RJWR frfl|W i TOl*R'e s ^SJSJSip^ TOR F5 »ICt>s! FI I W# 
tHPgpjs 55FTJfpr ^ f«RTO4 fataRC TO <Rf*f *R? ^ TOW TOt TOW TOR^ fa«M<i<P 

to siwiyH to^s* ^tow 'srraFTO rw ^ ft i aiRtiSr^ Wsrit to»r tor c^ca 
faO)RCTO sroCTTBrf ^frc=T ^ TOnri'jtiWR ?.w<siH w^ti TOTOI ^ stcrrr ft i 
TT4WI# TOHR ’SnTOT IWRSrT OStTSTO TOf*R F TOff TOW3 TOW 3c.«l<W|*i '!>H'® 1 tf k5 

faTO^ fflfsft wsow FR $TOR $TO*J TOT l CTO% Tjftflfs ^HW TOTWt# (RlW 


^T^r OStlto-sl TOR F& I 4'3WT F=TT- 


(^t) 'STIWf £)al< Rf Ff &!<!#« 2j’*1<l (Inductive effect) 

(*t) tC^WfiPTt^ STSR (Electromeric effect) 

(tf) mbtc*i*i £f«R F t^c^lotRisp a*M (Mesomeric effect) 

(^) F?RR « i * i S{C , i'*R £t*l<i (Hyperconjugation effect) 

(¥) 'FCTO «TSR F^'.'*1 (Inductive effect) s 

tjfl> toi w®t iff ’3T*=^ta' totoi fraT *j!Ir towt# ^to* wfr (§rtor) tRRSR catf? *jfl» 

>i^Ha | f,<i c*i?n? 1 f^i 5^ ?t TsprsT w r?srr^ ^rar *ffks jpiwt# itnwn (6- 

<^ic*t<o C'BrivbfBt«t •'i^srrg ^ c*rjh to ^r 1 c*r ^ratrr^ \sf^ 

w ’WSTT^ ^ffwfrr ( Mus t TSIT^ TO oSfT® <4 ’stf^ Wm TO 

^aTOT i vfljf WT tsrftras TOPt (-ve) ^ iflw 6 fiss* W afTO 

?^T ?fr I ^ 1 * e )|'4t<P ’TaVT^fi* ^W<W}*1 t'Stl^W TO'T 


>il 1 & t prrapi (+ve) ^VF w 6’ f^? 5 ^RT «TTO ^TT ^ | C’HjCI C^lC’la 

ctoi c - ci <iTOa 3 wayjt«a ci ’ra’TO 'srfw TORr to *ro, tot ci ^' 41 ^ TOf*r^ 

wsias ^rr^JH ^gr c oRrsn<jf& *wr^ ^ ft i 

'5t^(c^ tor v j44i'-|a ^trr vofe tototr tow (o) ^tot ^swsnwwft twa^t 

catic^d ^w**3j*f w?f ^ "asrkr wfrarr^jc-src^ to ^ rithc t wt *ra> i ctot. 


_- -CU ~ C a ~ C i ~ Ci ~ Cl-_J ^ ^ 

& Wtw<f TO® 2H#fT TO^ST WJ c, ‘TltT FfW ■$%l. ’TOl’I Cl J? \ CI ^'4I^f5 TO^t 

TO^ ^THTT C s —Cl ffTO ?Wa>S« CTO5U 5Wf W^T • 9 T?5TT‘j '5JC <> W Cl TOP FI | TOT 

Cl '’RPTt^ 5 TO Ci TOTT^ 6 FI i >*m C, TOTT^ W?fTO TO5F TOR FSTO TOW C t - C 2 dR 

TOTO f^TTO CSTI^W C, TOfTI ftwi? kw «PT TOR^ TOT i TOT C 2 TOIT 1 ^ TO^PP 

TOTR TO i ^W C\ ‘ i T?TOC5 MOTTOS ^TRITO C, *3^ ^’T?! TOTIW? ^if^STtTO 'jRTO ^ t 

TO^ C 2 TOTTER C| <PTfo TOTTp TOR. C| ^fR *RPTO Cl TOTfja TOTW? ^RR TO 

FI l d Rl?51W C : - C 3 ^ ^r*TJTO ftTOT ?W<P3*T CStfClbR TOT TO C 3 'TTOT'^'S TORT ‘ f f%TTW 


IRTTO* TO WTO ^ I *fl^TO5« C; TOfTTO ^RR C 3 RRPjra TOTRR 9 lf?RR TOT® TO FT I 
CTO^ ^f^k^’FWTOWf^mt CSitC^a TOT *j&\ FR *TCf l TOfRTOTW CSfW 

C 2 asi^r <TFn^ TOR 9ITW 4<T nw dR TOR ’TO CFR <WF R i fRtRT TOT TO5i c.'stlc.vsn 

v i HC^a 4 *RW? TO1W tTORsf^S TOR RT ^nW*f TOR RTT FT I 4W —> ftF TOT TOR' TOT FT i — > 
fkTO fRTOt tRRS^T C'StTCitT TOWtT fTO fTORf I 
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£5?a4TO4 

i-< #M i iff rcaa to cros ai^a awf to to i 

6 + 8 + 

CH,-» Cn z -> CHj —> Cl J3^8r>V>«J + 

srtm sfoTCTO «M4!;a t5T4 £5lW4 fero ql*v (dipole moment) TO ^ TOI 'oRJ^T JaC4jh3- 

'3nc o iib'ii4 (§aa fsft a^ta '-wicaa sr®i*if.<p ^«ft4 arran arar v - rt ' c^7 ?a 's'ja aan? arta^iaiap caftr 

a?mj ar arca* fca tow# i^mr asuca twariH csrwa ^ tot ajw «tiw # r 

srsra ar Xw\+U to*# r ^ 

JSK SIDE'S aqft fttTOT ftfef *RHT$ aT ’tTOTI arwa 2I*TE44 TO3JT TOF TO ft I TOS 

j,W<ftSH^ anTOt 41 ftafft'Stft'S >£) a»WT 2TTO aftfta 4 s <11 4T4 FT, SVs TOft^a -ailt.’ll^KP ' 3 TTC4*f 21*14 
to to i TOafroasrwr £T»'< afaroro ctot RiC -hot aro aw ftro h ot few 
am to to i apfa. 4 ^feanwCT) apron afta otto afeftffts arorg ar srcro c - h 

filTOT 49 iH 4 TO na i r 3 CSfT$t4T ’artaft ar fta#T TO4 TO*T, $l?"QaKTO C4f*T TO «C4 Cat^Wl «IW 

?tot arwr aro a-iftnfl m i 

ft®# ^care (ingoid) artrofro arron sr®roa ^.ftw tow aw 1 aro to, z iwi to® afe^ifws 
aroi*! at spa to tot r,c - h catiw? h totoR* af*?(fa* totto 1 z tot r 3 c - H to H-aror^ 
aferpfaa stoh *fto aft ma r 3 c atm r,c - 11 ^fwt Iwaiw aa^r twrf*f ?n. wzc^ -1 aro 

4T 3 w<ftfia ft 3 # TOWJ 4 T Sf"f TO TO I arra 4 ft R,C R,C - H TOWT TOTO 54 TOJ TO 54 
v5C4 afefTTO^ Z OT - I a*[<*l w I?T 4T ^TOasja T TO# nasft 4T Wa TOT TOI 

(i) art 3 # aftT aT - i aro a*a ; ?*iwhto 4tof '-s-jartr ^iroa toh to^t w aror^ 

ar aaraa 5i?cs)it'&4 srca^fT toIfto -1 a*ta aror'i 4T a T a tot 54 . 

^TOTOrara : F, Cl. Br, I, OH. NO ; , C’OOI 1. OCHj twft ?TOW WTO'ftlfl ipasTOfa 5w^fia ai^ft 

TOT4 TO : R,N > R 2 S > HjN > NOi > CN > COOH > F > Cl > Br > 1 > COOR > OR > COR > OH > 
C = CH > CH = CR Z l 

(ii) ^TO^afTOtFa t a4T + 1 aTO'a'a: ^acarcro ^roa arairift 5?roSa ®rra ar ftroa tof tost w 

aroft aT a^aa ^a&Kgp ra ’FPwr cafa aw +1 a*fa arori ar apa tot 54 1 ^i^wt 

: (CHj)jC, (CHj)jCH, CH 3 -CHi,CH lf COO‘ ^TTft I 

^ca<SH ft^a^srlt apa®TOra tiroga fta^a tof to : coo > (CH,) } c > (CH S ) Z CH > ch, - ch z > 
CHi 1 #4 drtea 'stwa a*Tcaa i a a«iw«i totwt ^pftftara 1 TOa ar asrc^iaafTOwa 

4jiarr tot to i ^wftara wawa wfa^a to 3 c > 2° > r \ ich,) ; c > iciin rn > cii ^ch, i 

TTS +j ^ ch 3 7 / h 

Cll ? — C^ > CH^ *• C > CH 3 — C 

1 ^CH 3 ^H ^H 

3° TOftftaftfR _ 2 p asfWftjlli|44 _ 1° _ 

a ^« l c< a >R^WiMi44 at aaftrowa aa tow arrarT tot aw 1 aftirowa '?>r?itf« to 

1° > 2° > 3°1 'srtfftCH, > CH 3 -CHj > (CH 3 )jCH > (CHj)jC I 
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35 BR : a® 


at 5 tfS 3 ^sr, ^'^<t «apsT. ^fa-Trei, 3315 cawiftifi}, auisro?^ q nwn^qsa 

• > ffv£J»S 'SF ^TP^TiT «r-<i< 3 [3 I 



51W 3TO3 : wt3*r a^R 3T ^-ivbt-jifB'o 33315 'Ssm ctIpt ^mi^ra sppfiR w ^9| 

^W'Q C<>Mt 39!* ftra 35 3T i 


'STTCRfT ST613 3T $ 2f®TC33 >3f*t%T : 

i. 5 i *^ « ^55 aw ?sr C3tr53 cws srrtsft i 

3. S-i«b!<*f5» a«iM<i 5^r 1?mr i a j l.w<^w<i 335 ^ci» i 

•«. a a«i«< 5 ^ 33 c i ^fft apjfoj 53 t 

8. 3331 < JC« *ll3MC<ji 6 6 513T ftf??'i) 3 ! 3T ^3 I 

<?. ^ *RRTJ C*KV '3RT *1551^ ?W«fiSH CStTSE? Wsj 3 !^ 33W3 35315 3J<J3 3W %JRP 51VOT 3l? 35 I 

b. i?Si3 3?epj TWJ^y ?C«14tS'J 3fT3#5 3T f?3^3 453E3 gf a |r <i3 ^f| 37 | 

1 *1) *J«R (Electro merle Effect) : 

^5R 33 <!St 3 C3H 357*3 3I<JS5 OT3 : - C = C -, - 0 ’ ^ CTO ;-C$C- -CsN 

^331 f»rpw 9 W<p 5'< C5FT5 313535# (RifTytr 33515 5jifWT# TO 5TC*T 35R5 *^3 C>*WM (RStM 

S*(^» 'srraTORsrft r<!^>|flf,<r-<t ^• w fjftsTTS f<fj3>3C43 rt $M4»St»t«) 'sr?[ff 335 5 tt> 43? < 3(53 sn^j 

5TT?fi CTORPUOM (polarity) ^ 3ST3 l ilf&? W* '?W<ft(BlUlfiw> 2f*T3 I t^RRs ^<^0 '51?# C5M K 1 3W3 
Wf tW+tijC'R 335 W> ifl3t. 55 ^ *K1\$]4 '3 3f555RS 'arrowy C»r.ti3 ®S3 I 

TO f539W 3T Qmv#* l<!fej3. ^t3F5«Rsrft f<H>T<C3»3 'snw I^ZRURR n W CSCT 5ffr jt 

3W<rS*t f3f3RIW3 OMWt 43sfi> 9 5niT5?3' ’5f CT: J c f 35 I 


o 


B 


B 


til *RH?R 55W5 Wf A *ra?ngf& r. WW?I 3H?'*t£f3 c R i lft K 3w<J^' 1C3 5rTsO ct FW TOr^|?5 3rr»iFr 35 : 

f?r*rlt««ilM b a<iiii t ilt5 7t 3f3^ ^5 ^h*tt5pp ^rraror ^ 35 \ 

?f>i<pyai»iiRi<p a«r 3 i:«i> "E" 3 rt s#r*f ^?r 351 e 35 i?R 317® 1 (i) +1 (ii> — 1 1 

S®< (#^55 ’ 5[^[5 c^rc^l ^RSirg 31 if 59 ! 55s 7 t 3 f, s 1 < l\ 5 '’ C^S , 3 f' t T 5 T&$ 35 t& tw<-.^in|l3<|i 

SfSRW "+E" f&3 3HT «WF W 3TTI 5f*r iRTOI 3T 5K53 5^4*0^ C5rTTS5 535 

5C& ^3 «T "-E" 3T3T 21335 3531 35 1 

+E smi (A— C ^C —) t03t - EEW3 (,b"= C -^C^= C—) : 33^3-35^3 (^c = C^) 

to sfj^rrr ich ; = gh : ) 33 c^a f 333 ft)c^ 3555 35313# 1 (ch, = ch^ 

3(<J3 ^133-^133 f333F3 a3# fiwp H* 3I3T ^133® 3CT I <333-3T^3 f333iC33 k 33TC33 K ^f,53^>i 
< Hl^P s ^Tf*1H ^ fWTir^T 2F3KZ ^RTTf ^ \ 'Gtfr* n 

w$ i ^ C$ K c&fij ^T'fp ^1 Sl'<\ 
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^s?Tt 'Snspp ft* 1*1+4 S'VTaC'* -9^“ fo&raW SJGHM-' ftfaRW gigg gi fa<tiH WT! ^ 1 P 

^ w^p uro c^rw -a^f&TTo ftg*sg gr fawR csngs jt ?m+ 5»> cstit^g , sr?tft gj'ggtgg *rc5 i Wf -2 
sit figg^ c^CTbt* sjft s'sgrcg* srsrg g^rr gg i ^ *ja'/<a si«ia 

SRTpift ( r j <fi<rfwli) f<«(i|Ai4A ^fs|fA7. s? 4 A AW A ^f?T c f gtiJ | (<;<PiA<p ont«i i) 2f5R Wfg 

aiT^^T l 

$M+<BlHtfi+ fif'STMi! £gf*t$T : 

1 . ■TpTg C^T?T W^Cs 'gargT faRWRT -along C^T3I 3W (StJ 3TT I 

^, t?? s '«S's' r <i«f. «i®twi ^rac't jt t^+Sc*** ggg gu> i 

o. 3 t^g@c**fl ggg gr^fSt ^ 5 1 «i,£m v i«j>iSi fgggggs siviifir® ®a<3 swi'ruws ggg ®n? sit^ gr i 

<t. "+" iiR? ■•-" f&?9RIT«R 5 H , Wt^8‘ I 

i, tr^r^r tsm g**K gt'Tgigt'tg ggs^g i aTt^4» , «iw cgMigiyo** ^ ?g i 
(*T) cgwt^l *wrg gT CKCTWlfil# «rsw <JV1esomeric Effect) : 

^pt°^ ‘Ssrg cgfrgg fgggfST ■$ fogwra jt cstiftM ?rft wt ^rr OT?rrsnfgg> £fwK i ^pt ds i^ 

fe?g cgfw (win gr Qwsh spp gggt'jetror gw ^sfee, «hi-51<p«i srctfg gr&ggg <prgw tt $t*R©*r 
csnrag gf5 srw+Sg? grfggf ■$%« gi«ii .j)j+ ‘'T^^rr^j^ ^rafgBrc 5 ! gg*t gt? i <9? g 57 ?! gjfgg* g**fT5i^ 
g Avipffi ^fcrpg^ ^rrgHtj^' '.ag?, gn« gigigggs ggsn*[f5 *wi>sy<p girgR gg 1 SA]?A , *psfgi''T: ^iaT^»i 

( X (_- q ) jjsj ■'Sjf^csr" <^rrcp 9i^>t ®tg5rpjg ^*wig >afgg> wrings i ^lA^-grrjn/Sw Sftsuwfl ^ 

^jg^r cstto "srf^gfJT ngsrrjg agftSiw ^igg gtf*1 wr ,? fggT<3 ^nrp^p 

gtfgfCBR ■ggiin^ grgig^s; ?g i 4 qgj»Rj n ?w<p^^<i 5f^cfg gw cgfcgg 

w&twr ^fl ^g° *9 ^fswic^ " -—*■" gr?n 2tgT*f ?g i cw : 

j^o; ^^ v c- 0 :' i sr®rcg gR^tcff® k Rt*isi’®!M ggi 

^ vi 


m 



’SJCT CwRT 'SVJpS W^T -iJW 'Q <JW»I 

jt ^'T^TT^ir! 

.*0 

r^v 

CH; - CH - CH ± CH - C 

*« ^ ■ ♦ — 

•,v :0‘- *o: 

J r*\ + 1 + 1 

-H—^Ch/cH CM CM = C H ^—► CHt - CH - CH - CH - C - H 


.'O'-I 

IP 

CH 3 - 0 - CH - CH - C - 

J 4 ■ 

t **o* * 0 • 

.T\ + ! + 

H -—► CH; - 6 - CH - CH = C - H ■—► CH; - 0 = CH - CH = C - H 
** * * * * 


C5T^Trsn%^ (+ M) ^T (- M) ^ ^ I ^ C^IC^T n<^l^ TT 

c?fr^ ?^r n ?w<r^ry<j ^*orr?r*r w^i $ ♦RmTJ ^T +M ^ i ™ W15 

<r 5H*r csft? + m 4«k *m?s \ 
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IV* 


<I*TM : ft®* *131 


-OH, - SH, - SR, - OR. —NH-i, - Cl: — NHR tWlfr + M Rffceift 3J™T l *f* 

* * ■ * W # # * ^ 

*rw 3 cw*> ■=iw < 3 *r aK*ra f^r n ?w<n3c^ *r w?)* & ^rwj *r 5F*rf& - m ar«i* *jfS 

^ i <?pt? spc*i €tg *iwj ft^R *t @pw ft ^ srr^ ,j *rOT* - m sn»T* ^ ** i 

/C = o. — c = n . - no 2 ?-allftf - m *fsi* >\M &*11 

*r»iw« fcjpfrr ! 

y otrto#^ a«i* CTtCT? i 

*. j] 2 f«Tw?i w n **> t 

O. OIWWlEw aioK.dd W ?W<fcJiWil *lft Wf *U> I 

8 . >a writ* aj'iiHfi wi fist* /Rtcra ^> 3 ^ 3rt ana caw **!?■ arrs *r% n rum *nc? 

wsp* <sw^c»ic5B ji sr^siR aUff i 

faaafll qf g|fr» R (Mulliken) ^ftTfURH^flPHT ‘TRt'fT «RtR TOTH | *fEf CWiCT ar)[« 1 <M?^ 'SjRW CWI, - 
CH;„ R - CH 2 - R : CH- CT1WT C%*T* ^ ^«RT -WC^^RTfl *SRT Wff 

3w<iyj^ (free radical) C *1**?$* *1W ^F TO* $1)1*1 <M$®1 $OT<Jtfrl PR *Rt* 

ferrc#^r 3«ta i < i! >iB« arm tow fe? ** i to£t *wvi< 0 'S> 'SijwwiVr >{=ic<r +1 aroc*? ap* 
RjC(3°) > R : CH<2°) > RCil-(l e ) > CH 3 I faff dpi* 'S1JW^I?«1 TJTO* Wl TO^T nTHtg TO«RT 

w^W i P rarc** ‘Rraps ^rrafs^ to^* *T*rsrpj wrpir 3w4tEH ^ to^t rtw ^ RTC* 

TOR 3RR* *R TOFI* STTOTO + 1 a«IWi» f**#s *51 TO^* *T 

4>iU i <fri i ftmw *hw w ipF ^r ^nr c rrarsn®^ rct ^ aiiM<w?*i 

^ipg c a-^w mr i a -^pra piu^a-im^ia-H *ra^t a 

5i?*|sr*«R s lfr O i)<!? ft <rw ft Swqfiwn ’RW awlCTCT aiftsm Wl H-C 

- c = c tom c - h o-Sw^ScH'fi 3 i *raTTT<T tt^<w 5 it*rr<^^c*p , R *?r i 

eacsriwfD? ^7R a - H f¥b^ TO^m H* feplM ^*f?T*R ^?n 

5CTO3 ai ^ a *CT H *RTOTg?! CTOTRf MT i H ’f'RT'I H' TOTR f*CTC? ^ TO?T?TO 

^ r < fR 'ifd<5«d *nw mt i a - h * 1^5 csrwiCTflH ^tk^r f<fe@a snw ^ <n fkraftw 

< 5 ^i»t*H c<ir.stiw»i (no bond resonance) **ff *5 I *liai ‘sriV'P J T°'sTr^ a - H ^>®VH 3>t'0i 

sarf^RS c<toitw( 5?. *TM *lt*nw^[cnf&« 'ikR? *71 31*?, ^5T5T 'srfw f***) 

^ ** i wN&'S «t«t *rfn* *ian* *r#r *c<f i 

: ft®5-2-tRFi (CH, - CH = CH - CHO) 3)? 3TO* RWplIW 


(CHj - CH 2 - CH, - CHO) 3)<r f5Rt¥ C#1) 

( *.. + 

CHj -CH = CH - C =0 — *- CHi - CH - CH = C - O: 

7 I •» ^ * * 


H 




CH^ - CH.-CH. 


r- 

C “O 


+ 


H (f^\St?HIT* 1 ) 


* CH 3 - CH,-CH,-C -O: 

* I " 

H 
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<pmr 


Ur'S 


esnf^FT {CHj - CH = CH;) 
I cafifait «r<p c^M 


tsppajff ?>r4* i, t?raT^ ?rfrar a -<^i4^< *nc*r 3 © a - H < T5^i 
3nf5fejff : 


a 


l a C' 

H—CyCH — CH 2 


H 


K 

H a 


H—C = CH — CH 2 * 
H + 

H 


W C = CH — CH 


H 


H + 

H — C= CH — CH, 
! 

H 


'SIHC*HC 1 iT5 J T > OTtM f^prfspr (C 0 H^ - CH-,) W'llet'f W sir^<Pi5«-i 

-CH', 4 <I oRRPgfS a-^* ^ STW 3^ -SJC*)^ n-Hi 

farther (C b H 5 - CHj) *W 2f5K ^Tt~ 



aUMfiM .ft™ $lf*it$<t ’Tf^a^r ^ Is silVa 3?! I I45U-2-? 71 (CH ; - CH = CH - 
CH 3 ) 615 a - H *RPJT1 ^stf fog 1 (CH, - CH 2 - CH = CH;) ?**&*> ms 2$ u. - H 

^stf i aij i cifaf,^ iTa «- h ■'ra^Fj? ^if^s if «(.*!' ^rt'fPF 

l^<H^t»|ftoG *fipT sjwfa n ^T?7^f ^tl'ii-T-CrS "stf^R; a«ri <«]<.<! I 


CH,-CH = CH-CH, 
RSlJ-2-^T (6(5 a — H) 


a 


CH 3 -CH : -CH=CH, 
-$*3 (2© a — H) 


CTfT^ a*1M4 olscf : 


CH 3 CH, ch 3 

i 2I 3 l 4 1 2] 3 4 

CH 3 -C = C-CH 3 > CH 3 -C = CH-CH 3 > 

2 -t^T 


2.3-®T?f!Wl?*^5-2-^ 
(lzfB" a - H *RPfl^J) 


(915 a - H ^impj) 


1 2 3 4 

CH 3 -CH = CH-CH 3 > 

foSS-2-^T 

(615 a - H “ B f* a fl*J) 


CHj - CH - CH, 

(tifiH (3© a - H ’ErafJ) 


CH; = CH; 

tfar (C^fOTf a - H mm CT$) 


Ml© 1 

C-’IWJM MTW 2J3F a .<w4»t C - H a-MWM ct-?G c i < ix5(,*(»i 5)5^ s[i. 5 P t f Wfl *(.*1 

•» i c4 i Pia i ii ^ rae ^r a 5rti**M *if<M-vj mi©1 <mmi<wuJi*jw*i •srn? 1 ^ must ^pt 

^lt5, t5£^T 4% Ml© 1 CM ^ Y .4lp5|!^ mtFMCM <t(,a| M^MPP a - H MWM a Gar atfiRJ M13TM 
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1V8 


<PTTPT : f^stTT 

^ ^ i w ^srrtfF ^narrcr sp#re ^ ^ 

«wc.4’i«wiUui'*f(J'a c5jf*t 5H i (Ttcr’- 


■g - 

ch 3 

« I, 

CHi — C 

I 

CHj 

a 

9f&a*H 


"Ef 

ch 3 

v a I . 

> ch 3 - c + 

I 

H 

a - H 


H 

a 

> CH 3 -c + 

I 

H 

3fi> a - H 


^lUl<W1l»ISW« 5WT : 

Pwfirc rifi (3°) (2°) (T) wtMUlsi i 

^ HWTQ SToK 5D l 'atjl»i<pl^«i ^PICTU a-^otfl *ltW ^ 

a - H «W>*i1 fSppfl ^ c 14>S') CBitT^ jwr-ij'' Leilt^u $t c 'nia*-< ’RWPjpT 

^.-^TT 3jfe< <m4h-sI Wlftl'Sl'ttWO ?C«1'*iB'tW ^f I WT "5^ «|)|q<p|5ei i}«U<P3 tjlfaf < TRI I 

^r’Rai'a w ^rfs^s ^sti^ a - h ’tk 5 ^ 53 , ^ 

■a ir um^ s|c^ - «g ? ^#^3 ’fra i 


a 

ch 3 

a I 

ch 3 ~c* 

I 

ch 3 

a 

gf&a - H 


a 

CH 3 

v a I 

> ch 3 -c* 

l 

H 

fif&a - H 


H 

a l 
> CH 3 -C* 

I 

H 

3f&a-H 


5[sifre T£& ^ci?^ 4j|f?](.^4 3FST ^T : 

traPrg# {2 Q )'5 i ^^5T^>sli^lffl i 

» Oo.^| ^RCSt# ^%M?I fa«l'S^ (Covalent Bond Fission) Q 

frsf? • p Rrai^ cmsd^MiM a f^ fcrar ^w«w3*ic 4> c*finn ^ron# «mi-g ^t§ w i ^i,<i!ll 3¥t 

^src*! ft«ifet'» '5u$ i ^w- 

OP) ^sj f?«tw=T (Homolvtic Fission) <3 (*0 f^*T fa'»l'SH (Heterolytic Fission) 

(¥) ^wftlWR (Homolvtic Fission) : 

4 at i ^lu ^ i grP Ri ^r?r 5T5j7?n#f w ^itstpi ?t ^*131 siwiif ^ csrius^ 

$pn$*TC7 •si5 c t i "srsfre. ?w<*3h<! ^vM'Ww ^*5^ ^rt& i wt 2Mf»<« *Rrat$ 

^fS ^?T I *pW RolSiW ; stTiTR £T*tfsT® *RW^ SF*fW ^ ^®1o (Free radical) ^Tt 5UI «il» 

JTTSJBffi tippfl> C't’STfT 1 

AB A - B >W ' CT I# <|5|iHd TfTO W ^ ^ I 

T^B 


3TT*it^ e f c » <!hc») ^5 “Tf^sn^ ?t -sFc^r ttr ’rp *T*rc*nw 

I ^T[ f<« 1 '5i^<i WT ^ >lld*U 5D I <4 '3nuc c f ^ ‘ s H^lSl 5K I 

<M<)>iMfD-i ^ ^»waFrr alftai# (1 °). c^w^lf?! (2°) 'S (3°) >5 ®1k« ®r*l ^ht 5H 1 ftwf? 

*f35rPJ3 ^*ltw fe# 5ll.U)!W»l ^T ijfij 5f?GSTC®f*l « W|^s 

(l' , )^ 5 ^W W51T1 CT^TCHj, CH 3 - CH 2j CHj - CHi - CH 2 s«Jlft 1 ^ 
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fiSR ilW 


iTr« 


(2°) ^9 ^*rr w t ctot ch, - cm - ch, i ft*® *fiwn to *fttoi 

«TT^ TjTtffrRtPi (3°) TO ipR ^TT ^ i 'TPR- 

CH 3 - C-CHi 

I 

CH" 

2p5R lajapTtCJ TO ’E«R s TOTR ^TMTT WT 1 ifj ^=1< J ®WP3 3F*T : 

(CH,),C > fCH,)jCH >CH,-CH : > CH, 


(*)fsr^fTOTWH (Heternlytic Fission) : & CTi ^ __ 

>rMCT T#t <tlTflfOTW ^v t ^£T? c !<^[^t wfu ^ 

'STT3T -^f^srfej ^T '5^ 5^ 4)5*1 OTTOS* i^ft* SlTT^-T? 3R5T f*Rfl3rC*rs 

Jjft^ l l) C©T® TO W *RPti«[ wfB? CT C^TWT iTR®^ ^HI'sl*)® STT I W*# ^TTOR 

i ircsr P^ishe* Pm frsRF su i fm faeTrot c*r mn^ *T sp*® wf5 fi^RSr^? ®U® ^ 

1 WT ! 3J^ 7T TORm (Anion) '£R° C*I ^T ap' 9 ® ^TOR WlWt S.t'VPi”?’ ’’TO RT «itq> 

\iifeA *RT'5J3> i4«io 'ST <r j ]iwi'ti^ (Cation) TOT ?J l 

ST<H C P5TC< 7RiRr#f STOS 5fj ■‘RSIT^p SCSI ®ft«- ’fMMJWW SW§ '=TT«f<PT «TO ^ eil'«Ul i mT ! I ^RT 
ATfir® wsrfr sto r frows spts ^fi re ss i cscros ^arfro W5R *w^ st -ip® 
ss ct# -<^) !s«tsf 5 'RSTft ® ?w#? are* to i tot 4 *nrsn*jfl> st ap® , * rt C5R> ««<? =tt 

laTTRITH (Anion) 4 ®eps ^TT | STOTft STOR S^T «fe* mo® ST 5P® ® ttFR® 5 ^ 

5Tfe?T tPTORS "spR ST <$j|T>i*J*i (Cation) 'A ’’ifS’TO ?? | C'TMffl 5H£3R ,= TT l CrC 5 r C^.'R f^tflRTR 

CTOS £ *tTOR fw f<»|«H TO? I 


(TOTtm) {'SHHIStl) 

23R (Rk’R f^RTHI fTOTSt pj^tat^s "TOT Sf*TPva <M<*i^fijV 


^T I TOfHTR 2T*lsfe '«*p»IM 


QO 

r, 

\ 


? 

rg 


?• 

V 

PF 

m 


i. <Mr^f^f^T7j7T ^r#%rsr 31*H Karbocation) <3 ^T^KHR (Carbanion) 

)> ^ i e 4 l « f HlF i ?r #ic 4 lftiny <myy iCtrbocation) i x ^ ^ 

nffe c^K^r 5K^r c^#2J csrr? ew 

"<s|^ 'pfpn < jR? ^rr<T^ ^?T ^1t^' (Carbocation) ^TT T¥T i 

J=^PJT^ 3TT^li C^IWI 3X s n<flJ^ <Pf4^ PfW f<ifc^f 

I R" ^T £R5H^t ^1 l 
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MrJa 


TOTTR : 


mnsfr* ftfarara vrtft fero? ^fi-wEuiwu ^f| ^?r rofa<MH fit ^ 

5TTI tor tosff totoit? to^ *i<W3? rtifksz to-* -m 6 ft ?w^r <fFt ?, m mU yfa mfa % 

* ifw 1 ^ fTOTW ^T ?W<MQwi^r %TO ’SiT&iR TOT \ ii]R 3 >|^^ | < ; 3 ^- 

[cH 3 > CH 3 - CH 2 > (CH 3 )jCH > (CHj)jC" 

'5(ir<p[?=i ^Tf-?^ ^RTOffr* arro a ^TOro^m tot ?tmjt tot to i 

TO^nunw* tjlfjjc^? TOT*- 


(CHj)jC > (C H,) 2 CH > CH, - CH; > CH, 
3°-*iUroiBm frqfrr ♦Mw ib hh 


TOTOR? cwm -aofeKPlIei ?T SUMltsf TMCTO TOV4 3TCT ‘•gsjfSnjTT' 

3f?J I 




*• TO^NjhlJW ?T ^RnR K arbanion) : ?n^TO TO* TOHHSrt TOR 7 3|TTO CTOR TOTOt 5(T 5fn Tjfa 
^ ’■ f - n<n 5 r| ^ fifig g 5 ? ^Msw* 3jft TO I <are TOT?re R’ fR? TOT STTOf TOT TO 1 

lAz —- ir + Z + 

O a N— CH^-H -► 0 2 N—CH 2 + H* 

I RtiSiftm ■•fitcSifavntsT wrtto 

C^T TO^T *TOT tCTO^r ^nSTOi# CTOT, - NO,. - CN. - CHO, - COOR twflft ^ TORT 

C H H-’lTWT'lft J1RCST9 TafftsT (H ) %5|CT W*PTlfite TO 1 TO®T af^fTps; ^RHR *H TO 1 

CH .i— CH^-^-MgX -* CHj—CH 2 + MgX" 

f^FTO »rt*1tor ^rorro ifk to i giE t i +j i TSum i 

snt^rrf? (1°), Rtrorfa' (2°) « t>T?f>raifa (3°) $ fro carfare w tot to i 

TOK5FP arrro^F to*r? m% ?#? *rwtj ^ vrrrosr ^rre ant*rf? ?r r-?TOm? tot to i cw. 

CH, - CH; l 2 ^ TOft TOTT^ sJTTO^ *TR WCTOslfa ?T 2°-^fam, OT 1 R (CH 3 ) ; CH 3 ft ^T 
’fTOTi i^rwre wrre ^TTrfroTfTT ^t 3° -^T^nrw, tot to i ctot {CH,),C“ i 

^TTTOSTtsr , ¥T% SfaR TOT TOfJT TOT TO 1 + J S T SH^ >a | jM<M^ a^n ^pTRTCTf 

?Tf^ -3P1 TO? 1 TO®T^*T aRTO + ] arofr?? ?TOW TO#TTTOTO TOTTO 5 TO*TR^ TO^CTO 

^rr?^ 3rfa?RHT? C?re TO I TOT to#tocto toto tows ^tow to^tr 

Tim . GHETTO ^Tf^fT ^TPT ^^fTTIT^TO ^TSTT^ TO^T 

TO sarfro 5f?TO ^Jii^i (R) JV tor Tsreit $ jpt^tor? tot to? i at ?rw fro^ 
TO^TTOR TOTOT ^stIto (IRU ^?fTO!fa (3 s ) TOTOftl TO^NTTO TOTRTT TO , 

V T f' 1 

H-o > ch 3 -c t > cHj-cr > ch 3 -cr 

H H H CH 3 

ITO^T TO^ITO? t«n^rTOTTO? 2°-TO#nw 3 s -7T#im 
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■JaRggiTR 




gotrf gfcg i gtMhajgs g^ ’iw'jtt tc-nuH wt “ff arr^Rr gif.*? sm 
g ;» ) <&* sflteT g99!'2 9T &*R& ?M'*£♦'’ 9R - TO 93R gk^ ^*(959 TO i 3^*97? 49T fg^sgtltg 
%grg ^fwr grw i <m^h[ 9 v t 9 gfaRrst? apsr .aw?' aR99 tggfte 59 i aitfi* gfagtaig 

: 

CH3 CH^ H H 

CH 3 -cr > cHj-cr > ch 3 -ct > h-ct 

CHj H H H 

3°.<J9^K1?R 2°--$l4HTtH l°-^I#mR fggit*T «Pt^*fHlH 

^T^RTPra artSRRW? CTO 5ffl*igf($»J 95T95 gj ^TT^I?®T -tlWsI 9^9 ‘ * 1 ^IHT?r’ *1*rft>M> ^3^ 9591 59 I 


►> Qo.Q| ftst ? figMag* (Organic Reagents) _ O 

£stg f gq sg t KffTCg! ijfl> 0#t^5 »m 9^91 59 i 

(gs) ’gf. en . < t 1 <SW'5®1 9? r «of«r<S (Electrophiles or Electrophilic Reagents) 

(*[) PtSIfP'Svia.'i' 9T f^3tjji2rifPi<p (Nucleophiles Or Nucleophilic Reagents) 

{-*) 9T gC'HCfilfaf* 1 * ftWRW (Electrophiles or Electrophilic Reagents) aw# 

cggiRT ^farsrri gy iF-gcgs g*TT 591 ^99 IWinwn crot c^ptcrt ■*isii(i-j(.'5 

9f0% gt *rt q r <ffl? l * i gtggR gregs 1 3W9Uj-i 9T «nt<3Mfgf*f8 19*139', IgfdMiwS 
*RTCsfg wA ]' ®) ^E*Rjj9 99\£ tf^t ^rca’ 9|T3pSR gsjg ^g? fgfaTOSg ^fSRT itM*^ C®>F5 959 TO t®T? 9TW 
9TO 1 #t 95HR 59 1 919159^ ^ Pl*T<a<P®C9T tR!^* <399 Rf$ 9(991 Sp*W 59 I ^£99 ajc.w.^3 to If.* I 9T 
c . 9rRr ggiiFjg ^gift, gsc? *pr gr ttroSR gfiife grgfg&w 9®9H anw -ag^ dim ^c r i < *£* 

C5rT959 srfw afgt 9f3J*9 « | ®t*159«f^9i9 : 

* ♦ + t + 

W 5 f* TOR 9 ^ : 11 H,0 , NO> NO. R,C, Nll 4 . Cl\ Br . C h H ; - N e N I 

am il9^J)T91?9 : HF,. BCIj. AIC I,, Z»CI 2 , FeCI,. SbCi,. SO,, CO : l 

5- ^g.^ TF ^e r fgg. i g^ T^T W9v3t 59 i)9; fg&9!9 999 SftftsT f57R?9 M 9C9 ifl3T 

aj?7f .afjrs [ ^c«-t<j»iB i l^fii» fg*i95*9 gf^Rr 9t?»K5W C9 fgfarar 9tP ?w^diif9 , r=i<(> fgfaRrr 99i 591 

f?fe9T SR5R99 59- 

i, ar.q-o^lfvlsie* 9 ® fafaflfff (Electrophilic addition reaction) 

5. affe^T'R ^gt^RTT (Electrophilic substitution reaction) 

(<) 9T IsrS^afvfaw fr^tggs tNucleophiies Or Nucleophilic Reagents) : r<J<p[sic« 

CWC'V 9991^5 93ifl9^& ^Tg9* C®T® <I'«9R «RHsR* f*5^'Sfpl?=1 9T rnSljP'alVpfr^ fg^TW 

99t 59 1 <£ f g qra gs'OFn? 9tRn fStg^ ^ig^sr cants g®9R 91999 >inR9 l w<sS* 99 ^ c?f*t 59 1 sqgrr 
3 (% 7 T 5 c®f tRPSjgt , 9 tgi *ya‘ ' 9995 gr ^97 ^igf<Grc 9 9991 fgferr^# at^g 99C5C9 m 

fgf»lt 0^5 gtraR'f ^9 1 i)9T tc*T9$g 9R TO 99C9T# 9 TO tsrgg; gg 1 fgSflratFltFr gtgrw^ 9 (T 9 R^ 


W9^9S TOR996 f^S@tvSfflt*T : H , HH 4 . MSO 

: nh v m,6. h-niI;. 


,", OH. RO , CN . NH; . RS . RCO. , Cl 
ROH, RiN. PH,tUlftl 


, Br 


tWffr 1 
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itrtr 




a-«-Tj f^ig f^sTFfggi sjra’atT s? awiF , aiTK’n^a> PiSf^'S^Mi'cis 7 ^ ■sftra >iT^«j t? n o wir^' OH’ 

CH:OH >5C , w (’HiO 8i3F? 5 ? i fw r w , '57?TT f<-s>f*J c r s i'3Y ??1 -a?' «*m 

,^?T5 tr^T ?rer i|TT5^"^ g?3T *»[•?(<p ?5TT T? i Si<p- qW- f^i'<» ^5 WOT 3? - 

i. ^5 ftf3RrT (Nucleophilic addition reaction) 

$.. 2J%^T ? Pt PiQpfil (Nucleophilic substitution reaction) 

» $.>o.8| frsR Pjfcfr^lH (Classification of Organic Reactions) _ D 

>er<< s*;? C^35 ^ ^T<ifV® >1Vf.il!lit <t?jr.o<t Pi*rtB '-'S - ' 1 -w.' 1 -) ^iltt 

■sr'sfrT! ir®sr ^ cttCTU 75 cim PiQmra ttktcst *rp 3s*t c*rtw?r sn. c*r?< i: 3T3Rr[? affe 

^S^l'^T ijs^t fafoimiOTTCT a'tfH’J 5t? *TC?’ «t*t w' ?? i 

\ ^-^rgriT f^frp^rr (Addition reaction) 3. Pifetif (Substitution reaction) 

s. s^^Rt? PjfaRr: (tlimination reaction) 8. Ptfewu ?T ’Sfrf^TPi (Rearrangement) 

1. TRtrreoT ftfarar (Addition reaction) : ;f5r? c,*t!rsRr 4 e*l*1 -tt ftfeRT ^r'l^Ds 5? i ?ST*1 

£$fo»RI 3! c j? aOl^Jtf '5*tr ? ?T Ho*]? (>13 ITR^T CTH^, ^C = C^. - C s C -, c = N. yQ = O 
tt*vi r<-'7T,\ a?rsr c j ?t spa stt , Pt^di? v*w vs>< s'']? jn 51 ^rcS ®«w 

3f»ret®T? s-w-mpr* ^rg CffR^f M 57T I 



B 


x c 

/i 


/ 

\ 


CH 3 - CH = CH 2 + Br 2 

carfax (wpj^ ^ ctW) 

o 

li 

CH 3 - C - CH 3 + HCN 
CSJTCaTPTFt 


CCL 


A B 

CH 3 - CHBr - CH 2 Br 
i, 2-^itcaicsiissnMtt (5 i™j^?sr ctK) 

OH 


CHi - C - CH 


CN 


HC 




HC 


H 


CH 

II 

CH 


+ 3H, 


Ni 


H-.C 


H 2 

c 


200°C 


H,C 


2 \/ 

H, 


CH 2 

I * 

ch 2 


Confer ('Srp'fF?^ £?H) 


C’Pf9 5 ^ CTtn) 


gry-flffirprS *' « ftgfe s y i gr,** ftlSntT 5TT WiPTC '5r=i<r-cia:PrPi<r. 

tR?rTns*a Piferr < 7t^t'sW^ ^ i 

i., ftfutStlI (Substitution reaction) : 'S Ptidetifti Wtjjf. 1 ! atnft) s '.s 4 l(.*rl *151*1 bj 

sp^ ’Sl«7Tlft« 511 d)<R if ^TC*t S'--? 7FKW, arr ?r ?? I .'TTIR'- 


- 

H 

1 

R - C - X + Y 

H 


-► R C Y + X 


1 

1 


H 

H 
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llriS 


hv 

CH 4 + CI 2 -- CHj-Cl + HC1 


CH 3 -C1 + KCN-► 

f5wit*r gpfi#5 

CHj 

I 

CHi - C - Cl + H-.0 -—► 

I 

ch 3 

2-e^-2-f*r9n??n:stK ,, t i r 


CH 3 -CN +KC1 
fsrRrf^T *rraPifc® 

ch 3 

I 

CH 3 - C - OH + HC1 

I 

ch 3 

2-fsnjn^TCaT , T-2-^ 


<^Sr3 f?f3RTT^ C^H^f 4|^>liW l[<sT3s 3rsrai '-Mitt fail 5*^*3 fafei*?! 

3f s v tri^o ^75 i ■swfair Mjrw wK $W4»(fiun$«i fa$f3 5 '3*Fi*c«m c*r arf^T’T* 

ypwjj' ^?r W3P3 a%?r p R fafaRTT (Electrophilic substitution reaction) -5^° 

faifa-afafairs fa [fail i (Nucleophilic substitution reaction) ^?T i 


o. 'at’WRK fafost (Elimination reaction): OTOT ^ C%R ’WTTg ?1 -spa il<l^ 

a^rsr'j ‘8 ■-sK'* fafatti ^*rr 5 $ i ii? wsret 3 wto»ri 

^5 a?'” i^si^ ssp^ cRr ?f afinfa'i i afaf sa ^’’prr^f ap'traif^ ^>fa« csJt* vtw 

p ^■“PtiiPT i. i ^fir afw Tjffl t spa ’Rrari c«iw ^Zifa'S <ir 

W s5TC^ a-^a5fra e r ?T 1, I-^smTS'f faf3F?r^TT^r i 



8 . SWl^K fafijRTT TfaPfaj|») (Rearrangement) : a faftRTRT ^=1 (,4l(.’itt -3^# *IWJ ^ a*a *Rf 

fast iMtjH csr^s 'aarnfa® ^??r £ effara %ir iSWsf ^<r i ^sra ^r 

fa<M<ir^ ^afafaf.-a 4 Mihr fafe rerr ^TMg 5? i (TTiR— _ 

CftHs m + | c 6 h ^ + U 

V = N~OH^=^ >C = N-OH 2 ^=^ C 6 H 5 -C-NHCH 3 
CHj CHf 




« ^JlWlC^fD^ cta?T ^Rwl'»(»i, £ff^?T 9 H‘, \$ 

^ «lfoni v R‘ RQwil « sRurcfc 



» 


OS.* I qjlfowfB* CTfc^ra ^?cqTSH faffajll (Addition Reaction of Aliphatic Compounds) 


■a i j l faw-f^ C ^I' - T? faf^T ^ CTNT vSI^sj^? CaH ^(.«l<PtSlfafa<!i *Rt,*l1ar*t fafe-TT 

W& I a W3I ^TMfw G3^ OTH 8 8|JH<M?w Cjfal OTM ^^!Wf*fT t 
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1(90 




aiH« l faW4 RQrai : H : , X>, HX, HOX. O, « nfF H 2 S0 4 R*»** 'aui«ift>(.*<s <P|4wRto 

RTW ^TsCTT^R f?flFST3 XTtfTW W to gfT^ I RQwiWW K £506 313 I 


SfSm Ni 

R - CH = CH 2 + H 2 > R - CH ; - CHj 


150°C 


3UWfot«W 3 T'K^naR RfdHIHt C^t*l*T : 3>T^3-3tof R-^iPRt 3 T*)33 c t% 5 1 I arjFtfoCT^ 

to n SoregBto T R*Wl«I *W<JH &*f %>R3 totf 

R^T^53f^5 C^tFira ajsiRT 3T C5T^ 3? 43T ®W e lR‘(,'R it 2i«l(.*) SRTW^ 5 a 

R-6a» «i$5 i RfeHiaR *wr^j3> ar^*f (A) «m*iR a <. ,i 5i <pf^ '5jT ? re!?R 

wr R-wor jt $c»rc#rc3 ftTBrcrer *f*R5Rs toW srfr m#re ^r i w arji*ifto<i a toto 

R4H4W 1 *WI'$|4> '5lt 1 t -311W >3) <M<R ^t'fT'?!^ &!«?<(«■ 33 *fl?s 43 3T?®; ■s'v^ c IF 3T® 1 

$7] , qjMftfR R-33TC*3 am 3to ^<^rt to* (C") 43 ^ 33 43* ^*9* W Rato* 

tot (B')3T fifc1|*sf3#3^t(^3TOT^ 3a ^RCTWsrRfSraT topper aN to 35 a i 



$HI$3H : CHrQl'n+'HCi ■ 


ch 2 — ch 3 + cr 


^ 5®^ 


dch 2 — ch 3 


q Raw H0C1. HOBr, HBr, H,S0 4 sFsfa R-M-flC+t? WV to ^W'adjIVI^ fe^TC? toilto? toT 
Rfg tg ; sj|8|fx<>®IW toPT ' t T(5*' 43* C*t£3 r<<M <i <s»i(.<JjR<i|4 '®RRXR 

■3TIW 3J3 *T® C3K ^Cf <nw I 

aiiMfam R- ^iiqy ?to ■'’RSIT^ ^f&3 *TTW «PW toJT H *133?! ^ 3PRM wtcm* ^«tfo33 tolR** 

rc=t i ^afesrsr 'Siiwfam c^car Rfarar<fR ?!Vf<w£iMiVi sm a toaa *ra ?i^mitwc*)<t ton 

to i (9o%) stk^ i a <Mtora ^ttw ^ftoBTCWPBi 5 r° , fir ^fTRfanu (io%) cwf 

^w-»cSwi?«i ^y w «nas i ot- _ 


R—CH=CH 2 + HBr 


C R— CH 2 — CHjBr (10%) 
R — CHBr—CH j (90%) 


^Ft ?|| 4 RiR4k'b < 1870 J ^3) C^R, ’IT *11C*f ’iRlo'a I JJfiP liRlfa, 

“'sraf^nr atcR ^rtcsf apeifvjJiu R<?rc<m ^ai^H RfSraBr R<pb^ ^pi 

Tnuftsps -®nr w^cssiwtH ^ r 

5m^ c i: ___ 


2CH 2 — CH= CH 2 + 2HBr- 


CHj—CH 2 —CH 2 Br (10%) 
CH-)— CHBr—CHj (90%) 


igR artwf^F R'tol^l ^1). •aTP^PT (1933) afNT affla 

(ROOR) sii<i4>P*c«3 R«w* ftor a® *ttw i W*R— 


2CH,— CH — CH, + 2HBr R00R 


CH 3 — CH 2 —CH 2 Br (99.1%) 
CH 3 — CHBr—CH 3 (0.9%) 
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ifsl 


•IH’am&Wfll $*lfifl'*t'* 'Sf«|l'*»tn 'fljhftwfl ^ftW ^5£f%>w RlUmtu 

f rew* 'ar*pr W!j? <nwinra4 c*r ^rtt?r ^rfSr^ jmpp h ot 

*Rrat2or ^r i" 

sat fl* l foM «C^ ^ UPlWW ! ftfe? sw <3FtC5Wtf (CHClj) WTCT tGSalCtfHftt 1 * (CCI 4 ) ®t)l*ir«M 

g^*tw tot -st^r *fjm 5mr 'mw (<iQhii* vt*r 'Scbfht^s *(® ctN ^ 1 

'smr 4 ^Gfftca^w c«ra fror auwfaw^ ^sprft o fruJii 


1 cw 


o- 

I 


-o 

CC ^ R — CH —0— CHt -^9-*. R— CHO + HCHO + ZnO + H^O 


R—CH= CH 2 + Oj 
(W ifFlftsR-l) 


Zn 


O- 

I 


-o 

I 


R—CH=CH—CHi + Oi-► R— CH— O—CH—CH 3 ^-° » R— CHO + CH 3 - CHO + ZnO + H 2 0 

J J ' 7n 

03nwfi*T-2) 

o 


o 

I 


HiO 


¥ 


R—CH=CR? + Oj-► R - CH— O— CR 2 —?—- R—CHO + R— C — R + ZnO + H 2 0 


Zn 

O-O 

R\ I I / R H,0 

R 2 C = CR-> + 0 3 )C— O— C< —2— 

r/ n r Zn 


O 

II 

*2R—C— R + ZnO + H 2 0 


M}i*l4t?W4 *T.[,qi*M ftfiWlT : ^fT-^T^T few ^TW «rms ^sf H : , X 2 , MX, 

HOX, O 3 « H 2 SO 4 «ns1% faWFTFT *TIOT 3t?WI5FT ftf3RlH 'STFTTW C^f «JTW 1 

\ai} [ * l » t ^ «fjr® TjfS JI ^FT 4v£*IH «fT®T¥ ^ •fR't fafiMI ^sr I 

R— c = CH + H 2 | 80BC ^ r— ch = ch 2 Ni 180*C^ R“CH 2 — CH 3 

OUlmfrfeH) (aUMft*0 («liWC*R) 

R—C = CH + X 2 CC *» - R— CX= CHX -* • R—CX 2 — CHX 2 

(®fef 1 *TT$S) ((J£Sl$JI*1l5©) 

flflHffl t : >31) W *lV< 'S'JC® faTCWBT 7t ?W 3W+Ual*H?*l faflUCT* 

^PB flj gT WT5T aF*r ftWM 'STBD'f ’JR? I C*ff*TRr ’St'iPJT ^Tr’TPTRE ?!$ C5R 5 ^*T C^T <a3f 

Tt £T5TC^ «FT^f <9 ^SJ*t 1 Sfferrf& ^ 5P W IS ^ I 

< Ht^ ^It*f (A*) •ai)l«14i!?W<1 laRWFT mx ^W«fiWt?*T f%C»1C< Wi Jl 

f^pt^ s ? < pn^ ^c*W a(f® 'ariwf s TO 1 W 'stiW*l'?Mii c*f fir?5 ‘FTT^s 

'8hct ^ sjflffv ??r ^ <a^ ’TW fa 5 i 

6 mgni ^< 1 ? ’JFTgift ^ic^iP^iw ®ftiR (C + ) ^<f ^fl ^?r ^ 'arf^® ^®i (B") 

f w® | ^ i » -a f^fgi 'ai^pf? ^nw I 1 ® *cff ^tsctwpt WSrjt’t 0 ^ ^c?r ^ cfw i *Br^8k® 

k CaES ^WT®R RU>?JI< WTWT '-3^ Sff^RM ^ ^ «TZ® I A —B — -> A‘ + B‘ 
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<wrh ; %lhr<iar 



’auW«W$W4 7ROTT®iT : MiRT 5TC3* CC1 4 4 5%^S "TO %£®T ^ Ot *fJPT 

CT*RT ^RRn ftf3RIR VWW 'SC®rt^?'S (^*1? & 5? i ^vtjj 'ewNt^w "srt^^ef ^js?R?r 

■£&€ ^TP | 


2 ] 

R-C = CH +0 3 
('40H+|^-I) 


o 

I 

R -C 


\ / 
o 


o 

,C -H 


o 


h 2 o 


Wf 


•“ R - C - OH + H - COOH (PNm i ltt* 19ft®) 


O- 

3 2 * CCL 

R-C = t “CH 3 + Oj - ► R-c- 

C®BW+l?H-2) X Q / 


O 

I 

c 


o 


CHi 


h 3 0 


R-C-OH + CHj-COOH (tsriOTfW 


H-CsC-H+O 


O 

I 


o 

I 


H-C”C -H 
O 


h 2 Q [ 

w 


2H - COOH (tWOTtlw ilfo©) 





1S®T^CJ \5'54 ifl'S - *.*o : 

5. qtaipHWH eta ctNttct ’arMftgW qf& gm <Mc4foif*re 

*t*r« are cros <a^t wftw *wc4if$|f*f4> jj^to *iT'3m *tfts or&? 

>aii sistifH^wis c*ra &W3 tCl'iltd* ma ■# am qjwfegfc© ^t-s f^-2-, 

anr c*ca «?fhf •atwRi^i^'ii *fronT *rnr c^r? 

2, 3''sitfwit ? r -2-^ 'll?! ifw aH feri?H 2 -fiwi?®r fi®&-2-3*r is<r 

'at«?i^l«Mt c i<i w 'Siiwli^yi 'S ftaf otM c^t? 
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<5sf?^pmR . s&o 

H O i faf^RTT {Substitution Reaction of Aliphatic Compounds) 

'srjr if & rcref fo > cifN 15 ? cw fSjfawm r-h«^^i 4^ifw h •Rret’j 

-NO 2 , -SO 3 H J|»“ l W Hfef l ft l '6 3,01 glt^lftpgWKC^R CTH^^H <ftre I 
_ H 

R-H --> R-A 4^, A = -Cl,-Br,-I,-NO : ,-Sb 3 Ht®Itf^l 

(WPTCSR) +A (Stf^tPP®' 4jl<4(.4W) 

msrt . . 

R~CH 2 -H + X,->R-CH 2 - X + HX 

" 400°C 

400°C 

R - CH 2 - H + HN0 3 m -> R - CH 2 - NOj + H 2 0 

&3f<r rtr»f 1 4? '31^5 71 '4'iVR Vft^nr 4fi> ftfarat 2Ft*fa W& *Tf 1 vsw 

^ 5 [<]rs ^ n ij^sr sfm tint 'Sjwtrfifer ©m 4^ ^ISTrapf Na, Ag, Cu 

TOT SlfeSTf^ I C*J*R 

2 1 NH, 

2R - C = CH(g) + 2Na(s)-w >r - C ss CNa(s) + H 2 

R - C 3 CH + [AgfNHjJiT NOf(aq) -—+ R - C ■ CAg(s) + NH 4 NO 3 + NH 3 
R - C = CH(g) + [Cu(NH 3 ) 2 fCr(aq)-> R - C = CCu(s) + NH 4 C1 + NH 3 

■*tpr^Nw : cshro ^iw (- c « c - h) i ^t-^*t famw? ctoi 

sp-WI ^£5 sp- 3 Wfa'* toRBrTO TOff 4 >I&H 4 TOIW TOft&tlTO IpRTCT 

s JflH l fiS l PW gfifcW , 4^ v fr5 OT? TO I 4 441(171 sp-’RSfW 44(4011*14 5flW H-*tiWI*pI s-TORPICTU «lf«i44i‘14 
WT C - H 44TC43 55 ft ^?n c - H W sp - s 44f<5m ?C*l«WjH (TO ftw *ttaf C- 1 WJn*pt 41^ ^7T 

4C“1 CSIt’G'i *tl"i 'TO'W 3F4*f "HI'S I 4 *Wt*t 4347f £Pr*fa *PW I 

- r.-o : ’ “ I 

ft@fr-l-isn$sr 4? ORPJI^ from Na, Ag, Cu TOT ?WS ‘ft®t>-2-'arft s T 4? 6 fl> 

^ftCSTCTO Wfl C3TPTT sftBStlWS slf^ei^T? 57 T R - CTO? 

4 }lftwti!<p PjS&’afVPi^ ftffelT (Aliphatic Nucleophilic Substitution Reactions) : < HI'3 | < p 

'3TTTOTE^ f^^'SftpfTOi fTOTO> (?PR OH', OR', CN~, R - COO' « fTOCTO 4^ C*DH, 

# a * * ■ ■ 

H 2 0, R - OH, NH 3 , R - NH 2 graf% 53f»n?4 WOT 4RR (X ) OT 4*P#sr ^ ftcTOT 4JJ>Wft*T 

# * * i 

5TTW ^ ?7T I afeW’H (S N ) f^RIt ^ I 4^ ftpT'' C^m*TT ^ : 


JY 


e* 1 . 4 ^ mU+ Slf^T'P (S N 1) « ft-41 e lft^ (S N 2) t 

fV t 

1 i, 4^ sff^m f^Qhiii (s N t) : 445^ ftfaMRTO wram c^iott 

5 l5r@^r<3Wsw t^fSRmr *1% ^CPT 4<S^ ftOj-HIW 4^P 'SiMf<4‘ stf^T^ 

2 ftfiW(S„l) W^7T«TfW.l 



z: + / 

’SJItMItftffl 41 MC^ 

4 RQml awpr® w*rrto c#fC5i ^t5w *ttcr 1 trerr: 


* z-c— 




+ X" 

SJHI^ W?H 
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( 1 ) 4 Wt'tfa ■ 2 f%?T’F ^ ^ I 

(^) 3°-'5JMtPS? (WjS S n 1 f^f3Rlt ^ I 
(«) caFTta 5TW S N 1 W®! I 

( 8 ) fofiRnfij sm aw i 

(fr) <f>K<Ft<Hf5l31M« ^fS ^5TI 
('is) ‘SMtti'sM «^inr ’jft *t i 
(<\) 'St) l fi|f^«P ^ «TK^ i 


i’sr *crcn: 




it 


b!——— l c~x s 


3 a 'SUW^I?*1 ajWt?® 


Star 


R’ 


It 


R- 


;c + + iX! 


c + + oir 


ff 8 . 


C—OH 


R 


_ 1 1 --- 

Strict s koh -aa sat^ 2-<3Frcar-2-fa*l^ taft v M s N i ^aaa a^a i 

1 

CH 3 - CHj 

CH 3 -C-CI-^CH 3 -r + cr ; 

1 l 

ch 3 ch 3 J 

ssram: 

CH 3 CH 3 

i ' &*5 1 

CH ? -C + + OH' =-+ CH3-C-OH 

1 1 

ch 3 ch 3 

1- J, --=i 


3°RX > 2°RX > 1°RX > CH 3 - X. 

Tsr{T®T^f?=T a*caa t^CwD f<f«ri 3JR®Ttt5R ’"•gnl'ja fafinil <i>ui*l 2R c t^T?' iPf : 


R-F<R-Cl<R-Br<R-I 

CH 3 - CH 2 - F < CH 3 - CHj - Cl < CH 3 - CH 2 - Br < CH 3 - CH 2 -1 

af^fFr QQhi (s n 2) : wls « ^»w?r aasrrar? 

C*f af^T^FT fafaFata f^T^T fafoataP ftS(fP'sf<pPi<p sff^m f^fap?t (S N 2) 

<3«l1 ^0 «lic^ I 


C^rTO : 

(i) 4 -StT^tir f^RTT 'fl'sPfRat ^ I 

(*) i° cvtjx s n 2 fafoai ae? i 

(«) faQra t a afean ^imrsthi ’■sijwmh « taaqaa* fcroraf aaaMa i 

(s) fafaatfi? faft?are i 

(<*■) cartarm aH^w l ftmw a at ^jwrawa ^1153r ^ i 

(>jj) ■'aw’ti'snr affifa , ai?^ra ^ 1 % r 

(<\) ert i fi i fo# ^ *p*pf faaiFs ata anr i 
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i 


ftfofifir c*H»r: z~ + R 



H 


R + X 


H 


, ®F^r 

: KOH <47 #IWf CH 3 -CH ; -C1 TO 77I 

CH 3 - CH 2 - Cl + KOH -J. CHj - CH;OH + KC1 



HQ“ + CH 3 


H 


7!7f77t<PF *tM 


H CH 3 

r\/ r 

ho— c—a 

H 


HO- 


H 


ch 3 + cr 


H 


7ff5*r 

4 ftfeRf# S n 2 I 

«ijh<h V s n 2 fflarcra ^fSwwnr: cHjX > i°rx > 2°rx > 3°rx. 

4wfl> will appfir cror tumicsm shtwr ^ : 

R - 1 > R - Br > R - Cl > R - F 


7PT 7NC7 ; atfo?m fafaRTT S N 1 3S|«RT S N 2 falUHJitf C#*t7 4^<*l ^ 77 I 

jnwra '£ji?uif <5 < i °) < 7 TR 7 it*r twiSwsctt s N 2 fifost? c#t®r arcxtfHrfSrarfij ( 3 °) tiwi^ cw 

s N i c#t*r tei afegm RGmii ( ctwhsiS ( 2 °)^srireTi fet Q i tftMKH 

S N 1 47* S n 2 ^*7 ftOHIW TOT r «fSRlT 7t? I WMUfj (2°) S N 1 'SWRT S N 2 

C^tRfill's* fafeMJt oi^flor 4><n< T$t'J|JM^srS^ 47*f7®fjF l 37 s l7t®RT I 

SfiiPiaifo -a)i»i^i3,si timi^ tt 3° , '3W#' 7n7i3w Stfsr firfat-in tot tt i ©fw fcfcwN f^Br «ftc*r s N 2 

i 

t'N r> S n 2 

R — Na + R - X — ^R-R + NaX 

^ SrsrfSnnf^ wrsT^f^sT ^jppn^& s N 2 ftfaFfnrr 'ar^-tat^r ^srt i 


| ' a ulPiwlt>7> wlc^ ^am r<K I^QmiI (Elimination Reactions of Aliphatic Compounds) Q 
'si’iw ®Bif*ic»liJ^ 'SijM<j>i$ e i 7rwf^57 4^ffr MnSj^f fqfaqiT i t7F?<%r 

71^^577 W ^T CSCT HX TT^T'S’ 7W $JlW l tStM» R 7*5 TpplftR 

i ctt^j 

R - CH 2 - CH 2 - X + KOH(atc) > R - CH = CH 2 + KX + h 2 0 . 

'awa '7ii*i<w3«i tjrh^cm *rk7? 47 2fffef^7 7ssr i arrmi$«i tjwt?® *tN#^ tft 

'411*1 f+H $7*1? 77 4^7 77*T C5t? 7£*T ^717 $7*t? TSTfa SR*r®T , XfW «ftC7 I 

§*n^ e T5rar i T: 

_ _ _ ^ 

' Br 

I W 

5- CHj—CH—CH 3 + KOH(alc)-> CH 3 — CH = CH 2 + KBr + H,0. 
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: f^hr *tar 



Bf 



1 


; 5 s. 

CH 3 — C — CH 3 + KOH (ale) 

—> CHj—C = CH 2 + KBr + H 2 0. 


CH 3 

ch 3 

'O. 

2CH 3 — CH 2 — Br + 2KOH - 

CH 3 — CH 2 0 — CH, — CH 3 (90%) + 2 KBr + H,0. 


'fSta RQh^lliS<! c*m 'auwfowij aw w^r (CH 2 - CH 2 ) w an?r 10%. ^ ^ Swi*r fsrmw 


OTS(1OTTW5I 


m-'TOT m SJWIBH- : «|j|i5| wfi><4 f^RIW Twitf* %>JW NaOH, KOH, CHj - CH 2 - O - Na 

afofe w ^ur srnss t NaOH gr koh 4? i wwi#r s?*r btwrpt ftl^rr ^5m, fcr jswit 

sf^r af^m ftfaRn ^t?r i 

'aumrt^r sjm?* $jit*nt*M ^ <m<mh gaTCT gfi> •Rrayap®' ^c^ioeM rfb 

«m^h cstcst ^lttalw*T wifsw *rw ^ ?i?swr f^rc? ^’Rrfiirar arw i w 

gf& ?wwt c«f^ m i ^ito aw^s c^h ^rrMf^r f^r^rgw? ®rt 

Bftcs T(Tt^ “^mfCBfTP ^tf% (Sayzzeffs rule)” l 4 'ST^IM- “^JtOTtCSfCTT bjjmew *ag 

«jtc*ilc«r-f -w^w* 5^® cn p tpe^ agurirs wst tr^jes ^ftogtcapT «nw wet® vsr c*rw ^stcbr 

^t#r? $J1C*11C8H "^9 SOT HX *tiw ^ 1ST '5(Wlf«'® 4111*1 ft *1 ^t*(g W l" WW, 

2-<3T7^rr f^Sc^c^ >3ij 1*1 wi a koh g^m® so% fg^-2-t^ « 20 % ftr^-i-^ ^gg ®tt 1 



'srwm ftfenw g®rcg ^rr ^?r «nw >a^ <*w 'srHfg^ ^iwi fafoyi (eo ®gs. ^wfl> 
ft-'aii'iR* Brntw fifa^i (e 2 ). 


>. < 4 * , *Hf^^Wmfi 1 §Rrt (E,) : ^ Bn«lf^ W*f 5 n^f ftf 3 RT 15 % ‘ftF’f ?F»ia 5 SI JW *(TW R -X 

twitt apg : x* '3fWErc e R w ^tc^trrrsr 'shic*ei ^jfS ^ 1 f^fhr gicn gw^ (p : ) gg srrcprm 

'aitawa p gsr^r c«rr^ h awnt caiS* (h + ) fe>rc<r ^wrf?« sg 1 tret p ■$(<<•?* ^9 

$M4UH ^PT a « P «T>1^W<5 TJWT ^Tf fe<JW TR<r ^5£? 

1 sm *itPRr ^ g*^ ^ giw 1 


aw «dn: cHi 


ch 3 

1 

C — X .. . CH 3 


s~\ CHj 

( : O, L 


ch 3 

I 

C + + :X 


ch 3 


ch 3 


fa^tlT ar*r: p: + H-CH 2 —c 


CH, 

[ 


ch 3 

I 


► P:H^ + CH 2 -C + -►CH 2 = C —CHj+ p:H* 


CH 3 ch 3 

gtwrs 3 0 AjiwmHi ^ji*u^ e, ^RTrspi^^w 5tiwi 
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SSRiREH y&<\ 

wWf RQhii (e 3 > : fvan'tfop 'smm RQmii. e 2 'nctjpSi s n 2 fofem urn i e, 

ftfelK ^<MpIflT - ST'3 7 rT Mf} | 4 f^faRIT WI* 1 t<N^l*l *HM4 ar®TW p-^srfa C*W 

QflffcT (H') *w ftwtft : X ^ITW STIFF I WT |3 <M4CHi1 ^t*R®»T TpM a « p 




I 

t#1»f: EtO/+ H —<jT— Y 



r\ KOH 


V 


— X 




► H— C = C + E t OH + X“ 


H H 


f*f 

H H 


: CH 3 - CH 2 - O tC + CH 3 - CH 2 - Br^> CH 2 - CH 2 + CH } - CH 2 OH + KBr. 
CH, - CHj - ONa* + (CHQ? CHBr-^> CH, - CH = CH, + CH, - CH ,OH + NaBr. _ 



^HWT aluileH t ’its ’vnw ppr, -nh 2 s ro frfRw Iawm ^i^nrfitOwn e, 

sramr *mr 1 fe¥ ^ ’wepf c*nw, :cr, ch 3 —co— o~ ^ Fiwifo® <5im cwr, er, r, rs 
R,ctm ■gf^gm fafagrt Sk2 RQhii atwro ny i _ 



1 *|CBF <W - : 

i. arjiftwIB* wiHomt ajfsyrn Rfenn s n 2 ^ 'si’iw ftfererT e 2 ywj ■# ^n^*rr 

« Swpftr c°m ^sts 'snc*nw <a^f& aifwri ?3fy ^?r 1 

A. sif^wftfaRiT s n 2 apr, '®rrpfraf c T Rtot Ej ora ^feT'SiiT ^rjei fop f^tfte c^r? 


O y8| > auk<iloifi)<p c%? r fa *f?,wl«M f?rf3F?TT (Addition Reaction of Aromatic Compounds) 

FH&H « ! 3 RTRT ! smfe^ ^T&TCUT ¥£5 FvfT yRT ^Tt*T Wl%t (Delocalized) jt-^CTOlpT 
SlWTT l jr-?M<fi 3 'TOC^T 47FF ?m CTtm SFTJ ^ 

'awyi'i ^IUs 5T?r I ^C5f f #traFR «l«li(H 

afRT=T «rw i ^r^TRpfr I^prw (E") ^ ' J nw RQ^’jt afF 5 ^ ^ ^rr i 


HC 




H 

C. 


h 2 


+ 3H- 


W 5 R* Ni 


HjC’ 


^ ¥ f?^ ’T^prr^R f^faRTT c^nfin rsf ^ i '5T^cp i «t^Rrr^n'- 

(^) AI^ICSrH TOm : £T51^ f^T 

^7^ 200°c ^TTOiaira a|% 

WHlflfW ^<1 ^f?®WT 

5TlCTT«fW3 ■srr*JJCST 3T?C^I«C**( ^t*l 
| 


HC 




CH 

li 

CH 


I 

200°C HiC. 


‘CH, 

! ‘ 
•CH, 


c (OP^) 


c 

h 2 


(^r) ^jtc^trosR >iwr: 75r?r?T 

?f»ii5r ^ ’srg f%sr 

^ <y>ifdWii ’rt.CTTf®'®' m»iPSth 

'tTRif^r ^3 <*rt^ i >af& 
^fFrtiT I 


H 

C 


HC 

1 

HC^ 


‘CH 

II 

.CH 


+ 3Ci, 


gjf 




uv 


‘c (pm r) 


Cl—c 

I 

ci—c 

I 'c 

H Cl 


° T 

c—a 

I 

c—ci 

r\ x h 
L n h 




0=^OTfn3^Hi^s 

513 
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Sfcbr 




(*D 'ststR ttcwn j to tophto 
wi c^rfsfc^ tot 'sc®fH «nm 
Wff sjfe ^ far 'srg 
'Qt«rT(.*i« ’fTW ’TK.<i ifw'e TOF c<pf®M 
$i$sc3SHi$® §e*i^ to i 

3iT$TOtR!tTO flft^C-m TOW 
sn^a-sw « ^rtohicflM 
■*thQTrr 'snrr i 

H : 0: «t5 TO*t T*f ’Wp' WH WRT atTOI ftfsRTOW Zn 4)<TO TOT TO 1 Zn + H 2 0 2 -> ZnO + H 2 0 

crofaR w?r^TOtv r^Qt-^il I^hID aj^l*l to c<nfo* s3t<io®fNT) i 


'CH 


H 

sf£'' 

HC^ 

I 11+30, 

HC^s. ^.CH 
C (C*Hfe*) 


o 

<\h 

\,o' c . 

HC^ CH 

- 1 ? 

HC, ^CH-O 

/O ^ 

° x / H wfiet 
0 Sitspspn^s 


3H*0 


CHO 


- 3 I + 3H 2 Q2 
CHO 


>► Qyg| 'aiJlMlC^n?^ C%*f? gtf^gfTO (Electrophilic Substitution of Aromatic Compounds) 


wflcsipiiito ctTw a%?m falror ^ tot to i 


afQSf *(H : C<Hf®rt TO? Wi%l TC CTO <3jpTO ^W^PT TO I ?W<W£mt^r fTOBPF (El 

TO 3 * aH ft R WTO II CTO TOT 'BftfS TO CTOf®R 4«TCTO CliC41W: TOfa TOTOJiT 

’TO 3TTO1# W *|4*T TO 1 TOT WTO TOT «{«RP sTO ^1$ TO »TO^ C3WTOXW 'TO 

^ic^WiUliiWi! ’jfS tot i af^sTOF §^13 *itfwriB«Mfii croTOTC’ra 'jtpto *its tot i <afi> 

fro fe spf’fo i. ii, in 4 fostfc (ag g i e* # ?. crofwrn *i 3 Qjs i toto 1 * a^iira aa- 

f fesn gfg ^ TOtW TOf afro to to i to# ’pwjcf a\pT fw?T tor *f%a TOW a W^TOt^tTF# 

*jf$T TO TO 4Z& “1%TOT TOTCSrsf (o-Complex) TO i TORT taTO TOt f’R’H TOCJT^ 'SRTO TO 

c<h%to ^i i w i oifi?-* tfror ar «ro i ^ frot to i ^it 4 toH> ^ ?ter 

TO ftRwM *tf% fTOR^ TO l 





’SiTOsi ^TTO 


TO : 4TO?r TO^RSH^RR^ Mt*iHHt*14 *II«TO »TO TOUT'S c<!*l{®t»l ^ 

| 4 TOW S*^ CTO 4<t# caflUsT (H + ) Wl^f TO 

arf^^lppff MHf^H WfW *tfN3fo ^!T 1 ftfaTO TOIW ^ CTOTT TO^s (B ) CSTt^ (H + ) C^ W TO 

Wtn sfer TOBU To i TOT 4 TOT TO «UtWTCTfi?<r> ^pro fro TO I 





o 

s\ | [*F5 wife 


+ HB 
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£br ifcfc 

ftfes Xe^^di i r^ RS fafe?TO E" «njfe s *&* sfen t¥®^ i w, 

^Tfs®»R no pntffifera ^trr), ^ hno 3 « Hnso* 4s faferm^r?rw ®flw i 

cj p fe m ^ e y *fis^wft (r (w^¥ ^thr), a 2 « FeCE ^ fafers w to* i 

^iis^rs’p'R ftfifcsra ^*®5*ranff r - «uih*i?*i s aici 3 

fiflSwota SAdsf i 

8 + Ufom we&rcmft R—c o (^jpn^ram TOR), tpmiS* 

(R-COCI) « AiClj til f^3F?n?r TO ^fTT^ l 
tf. WCW^-PT ftftlTO SO^ *tTff H : SOi ^ w i 
(^) ; *R5 H 2 S 0 4 ^ Wf%73S 


W? HNQj ^ *TC«f 50 - 60°( TOR1TO 
UlM\ TO TO *rc* i 



+ HM03^ 


^h 2 so 4 

50 - 60° C 




NQ 2 + h 7 o 




c*r «ff3Rim wft* 5nw ^ iftmciR Rftaai (- no 2 ) w sferrro *jr, 

^ 1 Iwrrs wr ^ Rftdjffi* tot i ^ttp h 2 sq 4 

«’fTf hno 5 2 11 fs^p RtedSI^ ,f r^^ %^IW <\<%* ^sr 1 

ROME'S CVHR : £fW ?C*l^djifof*(* fiCwiI 1 ■& ftfisiii 

® 4. 

^W0} i *HVtfS TOT RiStiffeifl *rw (NQ 2 ) l NO : TOR$ $f5 RftdjflfcftTOV I 
^WdjWV l *tJfR : <HNCK) ^ H : SG< GSTT^T (|T) ^ TO TO 

H-NO* RT, O-N - OH : $ I iRwfif* W NO : TO I 

' i ^ 


Ov 


r> 


HNO,+H 2 SOj—">N-OH + h^oso 3 h= >n - OH, + 

o 0 

Os. (~\ e Q a 8 e 

- OH 2 + Fi OSOjH^N0 2 + H ? 0 + OSOjH 




5sq,h 


HN0j + 2H 2 S0 4 


N0 2 + HjO + 2HS0 4 




*m *fm 


>CTV 



H^NOi Hs^NO^ 
0-0 



NO, 



*rm 


(T^Sf) 


+ h 2 so 4 


C*0 JlNPFlHi? : C^Tf^R- 'S 1ft? H 2 S0 4 E^S 

smr ioo°C ^r^rsnsn? m f^f=r tm [OJ" H 
(^HteH swcvif^ ^ I 


: s0 *^i 


lOtf 


£(Q>-so s h 


h 2 o 
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ioo 


: fitter *f3T 


c<*rfew ^ cTO* -sOjH ^ w toes i 

c?r fif»m c^fe wra ^ ^g&iebm ^i^C¥i1h^ (- so^H) mr 

! ^TC^ WfWR frfSRJT TOf , 

ftSWHI C^m : 4 $0440|jfafatf Sjfe^m f^fejT I 4 faldMIlW SOj 

lVc^C< 4T 5 ? I 

$1*14CBW^ *fi=T : £ ttfi&m 1? H 2 S0 4 ftfiwil TO SO* Wlif TO t 


V , 


? 


HO — S — OH + H <~OSO,H — H J 'o' L sQ)H 3 + OSO,H =^Q = sC° + H,0 + HSO* 

o o u 







+ o> S '° 


H v >SHO - 3 H^ -S 0 3 


0 ° 



(O'^jrar) 


H^,so 3 

t) 


Hs.^ S °3 





+ h 2 so 4 



0,H 


+ H ;0 

(*t) : '^cn Llf A1CI], 

C4tfa^ srrrm^T ei«ii?c*< ^fen to 

Wl^T TO TO> f ^U&GB C-wferC-M 441$ 

SftW&BM ''5fjTii4t?« ffi?T tffefTfcr* I 

%E* i «wfi i 4fe* i nfcr i 



r — ci: + Aici 5 

(*fp i <a1»rb) 


= ST^i: - 


+ r -x 


^GfAiCh 


Ol * HX 


A1C !- 


t + 


rwnrtffr ewftR) 


AICI 4 


WH* tsfSre^STT ^cr^) (w^nftnw) 





b -t> 


(tT-4TJTC54f) 


Hw R 

iS 
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*oS 


1 R 5 T : <3 ■ 2 f%?m RfoWtf ?W<WjjHH 5 *l!B <iFPf& <MC<fl<Ml' 5 l*W (R*) I 2 ° 

- 

?T 3° '5ljH‘f-T^ *Jt*f|$CS« ^1W 4f>T5 AiClj J3? R + f°^T SJMftWiil « 

AlClj dRT fifontTT R + ’tfe *TT I 1° W CH 2 4<T "W I 

r j aiJI«HH$*l 3 JM$E®<r W3T 'aijl«i^*i ’Iiw AlClj 4? f^RTtTT arwfw^s WJRBfi; 

© © 

(R - Cl - AlClj) Ht8?$ 4 -si<3!l?l Hw+dJWftj RMM ^tW*CT i 

«nwr -JIPT *NE=T OT, tfSTOT AlClj w« BF 3i FeC1 3 , ZnCl 2 spsf% l$Jf 4^. HF, HjSO,. H 3 PO 4 atsfe 

osJiBft* <a 1 ^« 4t<\\4 ^?rr *mr i 


Of) %CPT-3H^& AiClj 43 §*lfi(fsCw 

c^HfsR 'srrWt'T ^r ftfaRir wnm^r 

w^PstM ^ 5Wi >s!:wi wnfewfi 43 # 

^QStisR *firal*t '=uwt 5 r ^!iiT -551 



ROwiM C^H»T : 4 RfeHIM $C*1<w3l3>l$«1 ^Tf 41 1 

^rfSTTR (R - C = O) 1 

?,(.«■! <P(£MVl , *t^*r : 


It i y ® 0 o /*v. 0 & 

R-C = C1: + A1C1 3 ^ R-C-Cl:-AICl 3 [R-C = 0 - -r-c = o:] +A1(1 4 

(’sJTPntf^R 

’asi? <11)C|T^) ^sjf&RH) 


«rf%^t' p t=T s 



fn> 
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$ 0 * 


fafSwihl <Wt*1«T : <4fi> awfi> ^fr'Oirijifif^Ki aife^r^R f?f3RTT i ai fafapm ^?*JSf?; e mtt 3w*KgW?4fi> 
5M awf!> *w|4*j«j> csmRjm ^anrrfT tcf) | 

^P'WQtPflV'T : FeClj # 3 %$ CU ai? 3TCT t^RT 4^ Cl* « FeCl 4 ' ’RTR ^,4^ 4>E4 i 


:ci - ci:+ FeCti — :ci - ci:+ Feci, 

# # * * J * m rn w - 


* *0 0 

Cl: + FeClj 


srf%^m 


2WT *fTC t T : 



+ Cl: 



Hv/Cl H-v^-CI 

O-’O 


(ff-WCSRO 



faite *m?r = 



* *-*v 0 

+ :ci - FeCl 3 

* ■ J 



+ HC1 + FeCl 3 


airbus FeCij 414 off^xic^ Aici ,. arsSsrw ci, ai<r ftw f^ferm ci’ s aici* 44re *itw \ 


^ fcfaHii (Multi Substitution R eactions of Benzene) P 

C4F%«4 ^ ftftKil : <4C44 6 fl> 44 ^f ’’nmg? rtw 6 15 qftqgitBH 4wg5 c*r 

c.<^ic-*(f5 awfl» awCTI# *R5ng 4T apn 5T4T 5£®r wot ai^f^nai c4fI*i>w 5?rs4s 54 ( 4 

aw c^rfsFT &im>w gjT?nr %fi 4 iwtwt ajfanrf*w spn 4T 444rg anR*r <p?tc^t f%Ffi> 

affwf’T® fps 1 ai qj4?R feafxi ^tt qntfr. otSt c nTM ^rttf i foifa ai%?T'4?w4 ctoi ai 
f^fD '»4 ^ih3 #2rt c4<r> f4f%F cfTf ^43 frir ft, ai f®Ffi» snsior fwt cfc-wom gf^ wri 
4)4sf& SRgR 4%4 CSRW CFThT fcvi*T 4RTR ^T ’P'ff 4it4 £T4F £ff®^T4W4 3 #5*1 544 | j%ft 4 
«rfW4F5fl> CRFfSrF 44C44 (RFF ^TC' SFR*f 4474 \®T SRTF® 4474 OT # T g l44f!>4 SR>f%4 5*f4 

f4®4 4*741 ai fwn filter sj1%^T4#l4 tfftf^ *fsrcsr cf?; i c 4 #©f 45^4 vsttc^t c«nw 5*tf^s 

4IFF '$R fF7«i*t45 2F5T4 f4C4E>F| 4^74 4OT9W Ff5 (Zff J foo WR 441 $747!? I 44t- (4S) '5rcvfr-'4TT4T fFT?T»W 

afn i (^) csi5rtFcii»w5F^ i 

(W) 4^.grRjTf^f l *WiF s T: OT44 5F*4 afsrsr gfogirgRiC'T c4f%f 4«TC4 ?M4 r ihs 

C4F%f 4®RR4 '5TC$fr 4T *(TR1T «41(TW 4*C4 CR 5f r ‘ (> T0WTC^ 5 SlI«fr-Rn4T ■5J r< ’f 45TT 5C4 «IUW i 


** 

•■ •« «t 

* • 

m m 

mm 

** 

CT 5 R, —OH,- 

• # 

-NH ; , — NHCH 3 , — N(CH,) 2 , 

— NHCOCHj, 

-fl- 

— OCH 3 , 

(• 

—OCOCHj, 

—ch 3 , 

»• 

*t t» 

** 



-ch 2 -ch 3 , c 6 h 5 —, -f;. 

— CB, — Brt, 

*• mm 





C4Fl%H 4RC4 ai45^ -C Hj ipw ^stflfn^ fsWt*T C4Ff®iF 4T 54 I -CH, 3?^ 

aig# 433 ; J^aRWtft -JF'T i 4?gr« gF4T4 £ffe?lf«T® 3p«f aiW CF ’SJC^l « , HT4T qR^RC^ 

Pfr*? to i qi«fr5, f^Shi arf^if^w vst^ « -rift -jm^iw arf^if^r® 5cn C4tn frt? i 

a|#5H4 qi*RT hOhj^iH -OH C<wfe*i 4®TC4 affe^F* 5IR (WFR ^'4^ 5R l C^RR f^ftn 
aife^lf^® 3Rr4 5I45H 4sn^T« 4M: 4 i*j^h i 
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+ 2H 2 0 


+ 2HC1, 


+ 2HNO- 


+ 20 , 


FeCU 


5pn (-CH 3) -CH 2 -CH 3 ) * aiTl^T sM (-C 6 Hj) 

-SF'tWrtir ifl^sifr ftpW Wff C*T ’IWjl? WIW 4 •sp-'TOFTT PHfSH ^TCTT?r RW ^ <flW, Pft 

■ +| jOT l ffl fo g ifl^r ?t kiWtpRr 1%JfSf ^34^ CSft^ S’l^ SflPF i 'Stfa 4 tt^RSrT CWC??f 

Wit i£J JMWfT C<Hf%R’ '^TPT wfl-^fTT^T frfffa* «f!W 1 


^R*Bt'irpr'?rHw: 5 5npfr-' , i]Hr sp^vm w?r jiiprcr = 

—0 >—NH-, > — OH > — OCH,> — NHCOCH 3 > R—> — OCOR> A i~> — XI 

C<WlfiH <*TnM CT&f 'SMtlW flpoflf^^cs, C 3 Tif t TQCTC<P C^ftflf*R>'£) r9 f ^tTP? 1 CW -N0 ; , -CHO, 

-COOH, -COOR, -SOiH, -CN t^JlfH I <H ap’fsMiT ^ faPfo ^EMt <4W<r pf <°l«« RtW 

>wi>ifd ^ c*fl> 'H+i?r M>lwt '5i^ s '®f^« « B n<5r<s wf few ^srt faR3R ^rit ^ srw i vsfe^ ^=rr^ 
< f £$ 4 Iwp ?f &W«hM<l Jt tPR®PRf 'SJWtCT? wr $ 'JPTOM PH>t SEH I 

: RtaliPHisiM*! 'argcar t<wfeM w?r w c^R^t -no 2 wj i <flfl> *a?sf& fa&*i<w51 

^ i w? ^ r tafr^wfeHre y?ra ^<n°r CTft -ittditWRfgR i c^f^p ^iro 

*rr* hnOj «*tty h 2 so 4 wra ftferaT ^r&rw (RSMitaaiwstftK* <af3|w$^^3r i 
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^o8 iPTBR : ‘‘"0 



CToT SF'IWTr C^tfeT <mt54 ^t«1<WaMH ^C<T <M*lt<P ^WjffTFf^ 


fafcHJlj] C<wtaH 'WC’m ^ 7ff3RT ^C<J CW I 4 ^RIWSPTOWT >*I I 

*M*1j^'5fW3IN^ : fkfrr-T- SJ"MSt 5 tT<T c<HfeH TO *lfuW'4l JiTCT?r aR- 

-NRj > - NO: > CN > SOjH > /CO > - COCHj > - COOH _ I 

Idwl +« Sw *Tt« - *.*« ! 

i. 'aij i MHn j frg #ypf^fararc^yemgrewr <afir c^=tt 

4. «i(!Miw(lj<f> OTtc^W alfe?r*H Rfia»yl«tprr 'ail?l31?i 3ff*« c^r? 

«. 5 wtS t fafa<i> arf^NR faf^rara (j-^icjra *tk»* «4aw ajiwiw!5<f> sfer 4T ouiwioifiSfafij ^ 33r c^r? 

8. csf^r am wfen sift o-^ira «ifc ^rt fiffesw Warn c^ftpr 

*ftra k? c^r? _:_I 


, ariiHH?ilt!+ CTfc*fs c^ar: 

C 6 H 4 (CH 3 ) 2 — 


C 6 H 4 Br 2 


C 6 H 4 (N0 2 ) 2 


c 6 h 3 ci 3 


ch 3 

( 1 ) 6 t^>fC ^^3 

5 @; 


( 2 ) 


CH 

6.^.2 


CH: 



(3) 


CH 


1 , 2- ®T$f>WlVlE«Wlft*! 1, 3- *ftPNftfl«nR>W 

Br 


( 1 ) 


Br 

i.^ Br 



( 2 ) 



"o; 2 


4 

CH: 

1, 4- 'bftf»Nft«lMHfeM 
Br 

(3) 


Br 



4 

Br 


1.2- sbfcUlWimfflM 1, 3- l,4-'i>l^«l(.»i!Wil«?*i 



NO 


NO- 


1,3- vbl^l^C3!W^fSH 
Cl 



(I) 



C! 

9£ 

* 3 Cl 


( 2 ) 


( 2 ) 

sv 

4 

no 2 

i, 4-®it^Sn^f®R 
Cl Cl 

C1 < 3 > jik. 



Cl 


Cl 


4 3 Cl 


1,2,3-Sl$C#IM1C<Wf«H 1.2,4-JiftW«IM*l(lH 1,3,5-fil$C#IM!C4Hf*H 


f*IC’3> 'JRT - ^.^8 ; 

(l)C 7 H 1#t (2) C*H(g, (3)C 6 H 12 . (4)C 6 H 10 , (5)041, A (6)C,H*0, (7)C 6 H 4 C1 2i 

( 8 ) CftH* (OH) N0 2 , (9) C,H 4 (NO,) Cl, (10) QR, (CHj) N0 2 W »m ’WTO OTM i 
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1st a -ai■nlfj'H ^o<t 

►> ItaifsM <!°1W 'Sfiiwit^'R (Orientation of Substituents in benzene ring) *. 

M'lfe'f 3Fn ssf^^rs ^ ^ erffcflPtw wi^p ?sra anw i effect® 

C<wf®W CTtC 5 !? C^stC^n aifo^-aa sfl3*f 4R13 TT am Sf4>3M<pfl>4 ^*R®% b 1%3T ssste 

var^t ^ wt»Hi*i®Pi'* a*rfwra f%»a ast? anw i antfr-*tmT 1^rcvf*R5 

spawai arrtfr « anar f% hr i w a^r *8 *Tfiar ?cen»d3wi?«i (E‘> 

^Ht -aff^W© an3Fra <4^ ft-stfe^Ts OTM ^*13 ^E? «JCT l 

$HfWT 1 : <3RE?r (CsHjOH) ^ ~ OH SK’T'T Sfvi4fIH CSfFST MCSrWJT’T aj«t£(^f ^VS 

arc^fr-rirar aR^cro tiwraiaETO wy? ff% ^erBm i 4 wf fafta - oh 

5F<i an^r«<uiaT faif"rcaRr ?ptr *tm asrar anw i 


tip 

aP^'ca 

I II 

HC^. X CH 

Ck 

H 


T 

: ?„ 

ajc x ^ch 

HC^^C 

VJ II — II II 

H^CH 
^ H 

H< ^ A 

nO 


AOH 

Ml 

^C 


'O 


* * 

:oh 


HC ^ CH 


c 

H 


HC^ ^CH 

C 

H 



CJMCT< (WCWWfll ? 'iMlfF^;: 


5j?fe-b ni-nffi 







1 *)cm it^IS ^I'Slu'olM f&st^r: 


— OH JK’I? 'JlfejCSfT *ranfj aT4 5TCT aT# *1TO1*1; 'SRtf’aT aftfa aaiaia S'SaR SJT<tffoa5TC3 
foSJjpijR (,vj(.<p ■sf-'T o(l«pR'ii ^?r i ?"»ii!}]<pf&* sf®K i fas awwi <,«t«H»*)i»i 3wS-3 ai@ at<T i 

*fl WtfliHlW ^PFtte TOT !£w>f*'fS'b ?cat arf 5 © arftra ^«?ra twaijtRt sffa 3ra*t — OH cafca CWf«M TOTT 

arfa^Wt a® I ai$ — OH ^tfewT ^$4# ap*l %W 3TW I 



■*iw aiNw : gf!> ofa^r? aj^D 3 y-iaiH cnmr aro a*R TOWt# isaa 5^ ar a-aro are to 
aw ai^jsRtfaiD' *Rrsn^a "stofr ai<^H r aw <tt *ra3rpjf& air'Wfa caf*r ^ 5 %^ 

xsi5 fea c^t '5ift 5jn 5E? irnr 1 4 ^raw ^1^, onc*w *rain^ ajTtf»iaaiE? '5T»fRfa 

(5-) ^5 af^«, aqMia ^?vr^f5 arkf^PWICT arrsfR^ ($+) 5?r 1aigca ^aa aw 

wT o-aw w ’lasnta Rtca any OTk®ra ■a-nn^a aaa c©te^ to ot 'fif - sttcarma w «tEa 

taaialSa aiaia a?T i 3R'bi4!D« sjatraa aiw wtqpkat SaiwiEia 4fTO taiwifaa aiE^m alaa 
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C5WPW (Resonance) : dPPT ^W>t®lT ** 4T TO ^R*'<iWf^ ^ 

^twt wrirer^^r ' 5 ihjw war *RraT^?!m' w*ft^<# 4^ caw a$m w 

tw^rownr *r 'mJfot ft* *fa <mm\ ^ aftfc ftff ^ 

sjfttos w *r«t «tw 1 4 ^ ’raw®®*!* canwr ^ *wfir*iw«*w 

sjtf ^<$J(,^ ^fJT W 1 TO5^T I «TO ^ 5T<ppf5 ^ 7RSW ^WlWTMJTIW'a ^ 

^r 'ainiwfl ?W3 arf* aiNJT msr 1 

c^u ^ m ^Bun^ twaSrowT* «(OPW *I&*T^ ^ ^tot* c^nfit 

Jr ^ ^r 'sTTfc^r ^ *l4*r a^iwr wi^jir atf® ^ ^ w ?(.=w^ 

T^mcu? *mfjw =gB w^ wf^ <tfr ^Fikwra nm 1 c*twr ^ *r ^tw?r croi ^r 

^terarawt mi inn _ • _____! 

toiKpr 5 ,: ft* wiftr t *am* (c*h 5 -nh 2 ) ^-nh 2 mm ftm ^*#r c®rc? wwi^w 
£ff5Rrnr ^"tsw ^ici ^rtt-*lJHT 'mflwi ’wip ^®T$ 1 ^ ^w<i>uaifVt^ 


aKTRT flfefmw —NH-, aW'wrfr* ^ i 


i r 


Hi 


up 

HC^ jC ''CH 

I l! 

HC^ /CH 
H 


nh 2 

I 

:hc ^'ch 
XJ tl 

HC*. ,CH 
t'C 


NHj 

I 

HC CH 


HC.. ^CH 


NH- 




H 


D 




C 

H 


NH'i 

l 

X> 


Cl y~\ 

_ hc"" 'ch:— hc' '='ch 

v 11 1 — 

- / HC. - CH 


HC^ ^CH 

H 



qi l frii l W CSEHTrffo fc^3. 





n 


*li*tfffo 


%*TK3°r © : 5* (CsHj - CH 3 ) rnr -CHj *CT1 ftg*Il ^C5 rS=T iff «rm ^8 ^la<p^(,W afan\v 

4 ft ^fr « ™ ■ anq i w* frwoBmi 1 4 ftSfer 
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m\ 


ftt 59 •I'Sto'ttlM t&Sfl 9 RT : 

C99fgf9 _ch 3 9 f *i1S ssf&tfifas 919 <wcti<i 3f^f-' 9 nHr «c?^hw kcs? 95^9 snw i >aiwar -ch 3 

SF9f5g ^reff j fig <£TC9f gsrfgsft 99 i fafefl o-959t?i£9[9 9li9$ fiWbHM 9T9IC9 *51 9TI9]T 9*31 919 i <39tFf 

^j^rra5Fa^pi»pf i£j^» I gore ^#5 «jatg -ch 3 cw c^fer 9 ^? ck^r ow i 


-CHi -SF'lffr t£T^f& 9ftHI<Wl) 3f*T 1$PTC9 ^W 99S 


9R^PT*B : ’SUFWteT TjFFP W, CH 3 -, R - CH 2 -. R 2 CH - W C^TC^r 9^-3#* kw 91 

Rj«J!|H ^ <>|4iM9 91tX ^ 9JT, '599 3^ f§9^i9 91 fit9^99 jt-'SRjf^SM 39^ C - H <j-99i9 
«KtRDlM9 9C9J *9feR9 gtf> l 3 9ST?R?=f c-<HiM9 $w<wH OTf jt-99i£99 3(.®nun wlw4 9TC9 Wi 
<Jtfj[^5r g^g <i^ fk*l9 99199 C9*Wt*t9 ST5U9? 9T3TC9 C9f*T gift? ®9* 9£9 I 99^1-91^9 19999 91 fal99iI99 
91W 9199^99^99 C - H 99999 4 %*T9 C9I , *1W9 «T«I9CT ^f?^TI9 otgpi’HH 9W I 


\S91^9*1 8 : 9TtQjtt99fe9 (C 6 H;-N0 2 > 49 -N0 2 «W N = O fa<MH 19%^?TTPT9 9TW ^9^cnt5l& 99 
Vfttqs | -N0 2 ■SP’f C9^SF!9Jt 5 T 3«T9? »II^IC9J 9*1 (.99 gc.»m5*i 99^ j[R ^9 1 911919 

9*1 t 9ffl9 fif5TC9 9*TC99 99 ^519^99 tl?T9®9 99? ^SPT 95C9 i fkg <.<5t«tl*t)[*l SF5H99 9lRlC*l) S^STW 9^- 
91191 ^C«1<fdj^ 99? 9Ra i >39 Wl ct 5T 91<?1W9 RM<nij»t 99? ?*Mt^*i9>«l£9 C9f*l 91FP I 

*FC®T ^C c 19‘C3l t fl? 0 1 9T9T 3 OT>1 'SM-Jfl*# 95C.>S WHJFl^ ^9 I ^$1^ ft*at«i '^.C e 1<PcI|lf<i > f^i*J i alf'sgl’FT -N0 2 3”T 


C9^l9UT9^^fW9m9SC9 91W I 




sri 


9J9*flt 9R 919C9 : >9959 a i fetf l Mg C99%Sag a|19 SlW ftfogiw'S. 9[?tfr, CT5T •q 9J19T 99T5 

fg*J«f 91*391 919 1 1%g ^1-91191 aj'T'l? C^55 SJ9PW 'SIC^T « 9I19T 991^ 39*13 99 I 3W3I CSTBT 
99T5 3993 99 ^9 99 91991C9 I ^*ial9W dlST SK99 (Wa«19195 Csf5t 991^ 3e,*13 99, ^T « 9991 99TJ 

3^.*’^ 99 ^9 9!9 *l^91t*r I , 99jfw 91^-^11911k7T*l9s 5FC99 CTO 9^-9991 991*1 ^ C9l%9oT9 CW RR?^ 
^iffl^ilcH I 
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*oV : %ftrr *l3t 

nafaw W?r IfT’f? 'tffsitst.'C”t*i (Orientation in diiubstitnted benzene) : M*i(nt*i ifo 

sjt%irm awr «fdoic*G*<w<) f^UT ^gff^r w i arwa r wa 

afe^m, caw $af^ afe?raa> a» im< ^aa.'fa'sa 1 ^ i 

4 ^mura i 5pt ^rfo ^ fare a^fa® \ 

fare-} ; afa (i) afa^rawa m$ arcar-anar fatfaaf aiaafft <re&r fafaw aa m m aa-®ta 
: =R^r aT anar ajaw «mkm 

(ii) ijfi> afa^raast re&r fatf»w ?a m ^ar aa"aa caSr aMipw ; ji<i?h a*ca i 

aiaar, (iii) ^ art^r-anar fatfa* aa m ^ar aa*^ c*r6r aiattiw ! 5 k?h aca area - ®ca 

wto ^asf&a fatfaa a®ra ajaafar fatfaa awaw afaar^t aca -sa? ®«ta ajf^^r j « , fsr aft srcaa srsia 
a^aifll aaiJa# 


S’Wf ajrejra S^aa %aca faaaw -snarer aca feafc f®^ Sali-da t^r^rr ^cat i <*rcwr “.” 
f&f?=® ®ifar s Fo 31 aa *u>(,<j i asiaa >5 "srca sFcaa? fa„*i*i<p a®R a>F5F a»ca i 



fare-:*. : afa (i) #■ a i foynfr rec^-ailaT fatfaar sa ^at m aa~aa ^<fr ar anar ■'srasnc-j area* i 


(ii> a%?raas arcsfr-airar m ^aafc csrSrf^rc*f*i^ ^a m m a^raa c=t5t arw i 
war, (Hi) igff& afa?raas? csf5T fafaia ^r m% ^ar a?r°aa wcstr-anar ara^rca snw- ®ca wto ^caa 
fafaw 2 j®ia aa^Md fataifa$T a*ta .aa? ®®ta afe^raas *reiaFOT- as. arfas *tf^n*ft- TrfaRm 
spa. a. spa. a. arfw afer®i ^rea# «pa m srsre ^nift at& i 


a dFara Sniitdn r^cd fe^rfS fdniiw ^wim f®^ (MftfT^rr i gvwus “.”fEf^fn?r 

®^¥ af%?ra^ i ^ 1^*^ asra aaw w i 
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■£5?<r <rm7Fr 




► 




9ui^i<^jRTi^r «uww» l ‘i, 
t"ifir, ^it 5 #^, Mr, 4i<W«i<*> 4f*p&, 4^, ^mMr« ^jmtfi 



» OO | WHC^T (Alkanes) 


5t?rt ffl^ra %ifta c^fir ^fpft f"RK?f c^wsrpr ^sIf *pr^ 

w ^r fwrr (5) q^cwii «rr^i «icw<n<i> 5T?i3}re5r4^ 1 ilpac *t<*fiac ; » 4SMr.* 

>&liHE<H ^ 1 ^Ttfm JRW'a ^T C„H :n - 2 ; n = 1,2. 3, 4 1 fetfeiH'IHPr : 


faw* (CH 4 ), tcspr (CH 3 -CH,). csitct^ ich, ch 2 ch,) $®jiR 1 iigj wepter*! ^rrrf^ (paraffin 1 


'#fw I Parum W '&R. affinis ^Ptfe I Paraffin ^9 CTH 1 


9 


r-- 

%p ^ 

Q P 9.0 Ip 

cT° 

o 6 



oo < 3 o 


fear *.is : 'sjjicic-m*^ csttpk f«i3t6*i s c*ii?S*) 


’WRTT «Rg% : 

>, 'W’JG C^CTf (^|$G5TCSR 3I^WI«H W) : 2f»R?s p, ?ri pj iff^f TJTWT 

•gp -m gra ^anw £T*ppp Ni 3 < ifs!f«c« 150 0 - i80 a c ^murcr ■srnsfojF won stct 

Hj ^ 5 ^'SJO ^URCTR «f^5 ^RT SOT «TT7<P 1 


(*) ^imfrr e»rcy = r - ch = ch, + h 2 ]5po gQ ^ r - ch 2 - Ch 3 

fcTWSW: CHj - CH = CH 2 (CS#R) + H 2 |50 . Nl |80°C^ CHj ” CH ’ " CK 3 (csfTWiT > 

(*0 am : r - c s ch » 2h 2 - { - Q ~ { ^ r - ch 2 - ch 2 


®»rraj*r s ch, - c ■ ch (Gsr-'fit*) + 2 H^-—-* cn, - ch-. - a 1 , (c«ic*p) 

t50°- tm 

qrci iyftq gfl trfc s (R - X) o«tCT i «w«m i $q ^i t ^u r s &m Jff«fw«pg fe^# Sw 3^5 w -31 ?^r 1 

(*F) to SlfaRrm : Zn « HCI 43T ffeSH SfTSFR ^tSTCSr* W TTFPt^fi 

ftw#® TO ^OFTr^r *rP37tT tttt i 


00 

/i 


<r 

n 



r 

B! 

K 

fy: 

tf 

its' 


Zn , HCI 

R - X (^imft»r ^il^f^s) + 2| H |, ---> R - H (^T|5TC^) + HX. 

Zn HC! 

®Hl«M : CH,-I + 2[H]--> CH 4 + HI. 

(F) W®f Rtfthin SM : aiwi?^ 5jr<nTT® ’n<T<r e rs <a ■aiitaitb'ftw e ^rfeirm 

C*Jft qj|»ICTR ^?r ( 

w t«rr?r 

2 R - X + 2 Na—-» R - R + 2 NaX, 2 CH 3 -1 + 2Na->CH 3 -CHj+ 2 Nal 

T§]*i '®rn 

R“'4<l ^5 WP-Rr 2Rj%?r >3 Slfesrc^ SlHWfT •IIHKjUlM W3F?rf ^!T 571 | 
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TOTTO : f^Shr 


larsFCU Na fTOTO® foTO? TO* fro STW fo*ITO TOST to? I «tftsflft « CTCTSlfi 'snmi$«f 
TO*Tlt® &rG< ftfaFST sW'fa TOW'S ^TSpRItfi *|jW4i|^e1 TOTOt® >3 ftfaRJT TO’fa «W.4 *TT I TOTO ^ 

fiforo to ictt ftw* (oh*) as® tot to st i ftc*ra *r&* to£t 'Wiwwh 

arafer cwars ItfareiT 4H TO to i faw^ stow* to^ toto 'siwh asfro 
ctoj 'jjwww^ afror^ fes 'sjjww to t tototot6wt? t^hw ’p torWh? 

tajCj*) OTW iAW? ^f*W TOT® Ca*t *?lS't I 

Sifot ttflwH i m TOft s n 2 t%fSpm 1 3 5r^P^nt^r wr^n^®T ^rr^n^E s N 2 t%f^rT?r^eT3i^^s^ ^ i 

* T5POT TORT SWT CTO? taulsTOtS TO*!lt®fiS i£5w ftQhiilii 'SHip'f TOW *TT >a?* CTO? 


(i) CH 3 -1, (ii) CH 3 - CHj - Br, (iu) (CH 3 ) 2 CH - C H a - I, (iv ) (CH 3 ) 3 C Br 
O. V5 ! jt» l ^^^ 5 « fttUlJT C*CT : (?) I gWHWH from : ST? 'S|fl*lf®4!?'fa 8 fttBH C?MW ft? 1WW 
%W 'aTOW W (2n/Hg) ® $.lt.U)l($l1d* drf5|® TOT fTO#5 TOW TO*t ^TTTOTO ^SjT 

to i 4 CTO 5 to4Pi*i ^®rs ( x = o) fro#® w ftWro (- ch 3 -) ’j 5 rw ‘'Tfrof#® to ^as* to^tcto - 

$Vf?TO I 

^C = O + 4[H1 Zd/H --» - CH-. - + H 2 0; Zn - Hg + 2HC1 -> ZnCt; + Hg + 2[H] 

HC1 


CH 3 - CHO + 4[H] -> C Hi - CH 3 + H;0 
O 

II Zn/Hg 

CH 3 - C - CH } + 4{H]--£+ CHj - CH; - CHj + H : 0 

HC1 

4 ftfarorfB' t^iHCTO RetlTO (Clemmensen reduction) ftfelT *TTCT Sfaft)'* I 

TTCT M : CTOS fofljR TOf S1®|R'® TO® STEl TO* spa SITW ®TCTO OTI &t3Wl»W 

fowro rorf® aw i ^T to sr i ctosch 3 -ch(OH)-cH:-co-ch 3 c*rMfl>w I>cv?»h 
R*?w«i tow c*tw froracTO tost to* ®rg h 2 o siTOiRt® tott TO>fi> c = c Rtosto ’jft to? t 

(«f) iTOtTO tTOW (Waif Kishner reduction) : '5H 5 lfe# <T fe5T(TO ^rtW (NH 2 - 

NH;) ^T (?#-?>l-Tr>&!?C'i>? (H 2 N - CO - NH - NH ; ) fifiMf ’PTRF^T SftfflOTH « Wf^Pt^lDSB 
to i ^Tt s st w H ?r c 3 # asptesHW wifemr trout® (CH 3 - ch 2 - o - Na) W’f 

iso °c ®miTO tow ^rtcawi^ ^rr tow to i 

HjC. H,C. 

^C = 0 + H-,N- NH 2 — .C = N - NH 3 + H,0 

HjC H 3 C 


Zn/He 

R - CHO + 4[H] ___.^ R - CH 3 + H : 0; 


O 

II 

R - C - R + 4[H] 


HC1 

Zn/Hg 


HCl 


¥ R - CH; - R + H;0; 


8 . 


H 3 C 

= N - NH; 

H 3 C 


CH 3 - CH 2 - O - Na 
180 °C 


CHj - CH 2 - CH 3 


'tnftTOCTO taw “^TO 5 p5*(TO froTO'f" TOT To I 

l iwl^wn : 4> [ ^P r <li ^t^CTO TOTfwm TO*IW OTT®HTTO WTOM TOW ^ITHTO TO l 


R - COONa + NaOH - C -° -» R - H + NaiCO } ; CHj - COONa + NaOH > CH 4 + Na 2 C0 3 

tstp " 

4 *rafe 'srgro'f to? ^fftTOPTw ^titoto si^s tot to i <a itfero *ti^iOTj Zro ctTw Rwij 
(a^sf& *mrgW4TPT TOT TO 1 
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e. cm : a g fafro T rtftifi* Na/K w ^ ^s% fttJSW ww 

WCTg T gf^srcnrer M i _____ 

S 2 CH 3 -COONa + 2H.O CH|-CK 3 ^COj + 2NaOH + H; 

t m^re ) mwm) 

4 fafiM lf ffi # *JTCn w «ttW CHj - COONa * CH 3 - COO + Na' 
mcm qlfoTO T t 2CHj - COO - 2e" - CH^ CH 3 + 2CO, 

: 2Na~ + 2e - 2Na 

2Na +■ 2HiO - 2NaOH + Hz 

^ BmHf R+Hn 4^1 i B MHltf B^ I W^ ^ f^m ^HtH fcrtRIS \ 


R - MgX +■ HnO ► R - H + MgCOHPC 

- CH* - MgJ + H.O-* CH 4 + Mg(OH)L 

$ mr £ V<+m : m *i> i »i+ i 3*i * mf $?t whtIlw 

ftf&m mm i Vi q Hfe.fr ^ ^jT^i?«T uTMWPram ^ 


ft*™* i 


R - X + Mg 


vaM?ni 


+ R - MgX, 


At - X + Mg 


Wt«fR 

#5®T*?gT 


■* Ar - MgX 


^5rw £sr*HT^ fsro* wffi « ftcw* i gfaw 4fi> gift? *rr® ^ jtc* ftsrww 
WT | fa«p™* eratvf faro* i 1900 wt ftwA © ,5 HT^ 

* *r3fer sw^ *EP ifffwf 1912 wrgi^ 5 cmc^T <3<n£Tra **i i 
H. * H H* ! » | ^ : 3 n T * l * T g»f SJMf^ ^ §*lfi?feE® WR#T *fl? OTlfem^ *TTW 

Mss^n TO^mTO^^*f^<Fra 1 _ 

. ___Hii^-% 

2R - X + 2Na —--> 2NaX + R - R 

eg ^tr 

2CH* - l + 2Na - -► 2Nal + CHj - CH* 

2GH* - CH 2 - 1 + 2Na--» 2Nrt + CHj- CH 3 - CHj - CH 3 _J 

4 RfiRnf&^ftr RBm i i $ ^i'wwm w wu fw {CH<) i 


qjf» l C4CH^ 1 *HIWRr c t s ^TTT^r ?®R WT t =iyfl(& ^iWC^T f^T ^ 

C WlBSwfl Wfl W m 5 - 7 mL n^ H;S04 ftOT ^ ^ ^ ^ ^ *» ^ J ^ 

w^tsr £fT?r ftp Hs r ? fe ^iw*r +t?f <*(.^ 

T^ flSfe I^TPT ^ ^IRT i ' p ffW^fa' *(Tr% ^'.h^.^' 'Q^RT *tTl? H 2 SO 4 ^ ’ S HRT 5|®HT W^" "#? 

^r ^rrpr 7 3rrw ^r i cMnsfiwfl h : so 4 c^nt 


^ffipr^r xE?iRr *rr i 

CH,/ CH, - CHj / CHj - CH,- CH CHj4 CH^CH, + H,SO, wl -> t^IWT ft0WT V& ft I 

czm, 0.5 - 1.0 mL ^ h : so 4 fer w® wlftiM - =rg*rr c^r ^ 1 3Wt 

TTPJMT I #! ^ W ^gn To TO ^ ^rMt^ I 


93 
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ns 


'—► 

?SR*tIPT 


^ *** *3*1* *dhm 2 mL tfTff h : so 4 ftnr 4V srn 
*?^[*TrCV CTM ^dul i <il*r *<^*tT -'tfMfa<lRB'a SfTdM \$fr< «T 
«lj| , nciH | 

CH 4 MfNtf : firm 'SSSMW3 MTW faQfrji l ^3 flWRM 

'PM i CH 4 + 20i —» H - CHO + HiO + 20; I * 3^55 
^^ Rnsnc5Rr *w MT-om ^mr i fa mw g%^g 

^ s?^^a WT 3?T i 3 ^thPROT fer Wtvjr 2-4 OT?T 

raPSTRRI f^RRs (schryvcr's reagenl i C^TM ^ i fasfRM MMtM 

c*n*nfa mm siBnr ^ i f^ntM? £wtf*p® ^r 

* 5, *'°* ^ OT ^ vsvtfb fira* i fro *.ie : wimotfrj *tfNr 

* f ^ r ^ : 2 ml ^ ^STfef msm^S WH j mL 5% (W/V) KJFe(CN) l 5 

mL Ml? MCI OTM^ i 1 w3 




PtBt : 

1 [ faOHJffl -STTOOT O'-SRf 28T5 ^ i « I feM#^PPT sjfeim 5P3 I 


» O*.* | (Alkenes) n 

^ ^ ^ ^ ^TOOTT 

-4HM41UI WT Mtfs <TCT, ^ !r >flco I WiJtf c n H,„; 

‘fl’flR, n = 2, 3,4 $5Jlft l W, n = 2. C ; H 4 *T, CH 3 = CHj (tf«lM) 

n = 3. CjH 6 *T, CHj - CH = CH; (CSTTf^K) i 


2 - •-< 



M. 


r 9 e 

'J*X> 

oo 



ftar *.l* : (^ oatfor, 

i. WWim *iw: mwm?* ?r ?jMTf^w wrnm&fa mSm *r c*m 

wm hx m 'sr*Pffiim ^rrxjw wife i 

R - CH; - CH; - X + KOH -> R CH = CH; + KX + H 2 0 . 

I CH 3 - CHCl - CH 3 + KOH CH 3 - CH = CH, + KCI + H 2 0 

^ !^Z^ W l? W:r ^ m '‘ wt[,1t * IW( +' CTSM m MMfTf^s (H SO ) 

(H 3 PO 4 ) *mr wr&rt ( ai 2 o 3 ) $«« wrm ^ JL 

XU> 1 

^ jyj ‘ 

R - CH; - CHjOH + H;S0 4 -> R - CH = CH; + (H;S0 4 + H : 0) 

: CH 3 - CH;OH + H;SO,— 17 ° ° C 


CHj - CH;OH 


A];0, 

400°C 


-+ CHj - CH? + (H?S0 4 + H^O) 


^ — CH 3 + H>0 
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«0 


: 'suwwiww R#hw* '3tra%^m: 

„ *tty h,so 4 

s CHj - CH 2 - OH —— : -> CH 2 = CH 2 + H 2 0 

170 °C 

^STHI^Rr - OH SKCTO 0*' ff Rrsrri 3.0=1 *Wa*i C®nw ^Pioss CStt^ST (H") ■Sf^ E T ^7R, 

stc^nRyin , si|4h i *iiRo^ ^M-nils® ?Rn^r ^ro<r*f ^n?r?r 

^sfl^T qftggftSR ^MCW* <ra I <& ^n$*T 3I^UaK®5T 3 jmw 5 C5E5 ntofoSls^ ^fS^ 

_ 

+ 

CHj - CH, - OH + H 2 S0 4 ^ CHj - ch 2 - oh 2 + hso 4 

CHj - CH 2 - 0H 2 ^ CHj - CH 2 + H 2 0 

CHj - CH 2 + HS0 4 ‘ ^ CH 3 - CH 2 - O - SO, - OH 

H ^CH, - CH 2 t~Q - so 2 - oh ^ ch 2 = ch 2 + h ; so 4 

^sn^sf 3t'?C&!C'3H 'aijss 4^1? (Inorganic ester) s*il ) 

2rf®^g$3tm wwtfarwp® 1 ^nr wr <4* h 2 so 4 

-*tT5T CT JRI EfatH W$T SfTCT <tfE¥ 5?t 1 CW! ^TRf'G ^fiiR MIW ’’IT'SURT ^iVl ^JFCTt^TS 5fW M7? H 2 S0 4 
cw ' -Mfri ftjfW *rt ^wT*f '^n?® kni ^r t 

o. > 1 ^® cqre: ^fs'p c^qwftcCT fep ffri^frgg ww ^ $? i 


8 . 


S. 


R —CH — CH, ^ t ~ — R— CH — CH 2 + ZnX 2 
Cl C! 

: CHj - CH - CH 2 ^ » CH 3 - CH = CH 2 (MlPW) + ZnCb 

va|j|#y(«H : $bb\BS «lit*1C , WW £J'»M£<£3 ^TC'l <3 kflf¥ ^0*1, 

^sft? ^<1? 35 1 fcg*msi*r = 

CHj - (CH 2 ) s - CHj -> CHi(CH 2 ) 4 CH 4 + CH 2 = CH - CH, - CHj 


CijHa -> C»Hn + C 4 H 8 

3RFRC?sT 3JW I &M I 'bgjI.Cltt l ^ l Wt^WR T5RTT : SJHftOM fc3l$tSil3JIWI^W*H RfelT 

ff?TT qflqfasr S3<1'f m I iflWW ^fWI ^ICRT <£Wtf*fa «Ul«lft lS ( 3M> v IICfl I '3llK< i [?^T 5jHI?C^-rl 
ct ^nraT'pr ^nw ^jiwicstn ynp*Rr ^ 

*Rrafi «trc® daram ^ ^ i 



2-C iP 1 M l f<5tBCHil (CHj - CH{C1) - CH, - CH 3 ) 2^ CjPlf^ W ^1^ I 1 ^ « 3 ^ 

spi^t - i i?rin i 5c®t ^QhtteH '"Rrsrfj ^vw i 2 -« i Ic.si1<iSi.'5^<i 

(*I3in«iiC'&w*H RfenrrR®&-i-?»i« RS&-2-? 5 ! ^ ^ ^ 3 ^^3r 1 



CH 3 -CH-CH 2 -CH 3 


®lfMC4l 3^1*1 

KOH 

- HC1 


12 3 4 

CH 2 = CH - CH 2 - CHj 

12 3 4 

CH 3 -CH = CH - CHj 

R®5-2-t^T 
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5.i8 qar 

OTP SRpftFfD < ^Ttr c f ^ MTWF $PT FltWV (SaytzefTf) ai^fS 3J3F tfFi 

gjwfeflb-d iMfeqfrm i w i wtfc-m RRmni aRFifap ^jTpfap ^gtfj wwi «rtwr 
shetot c#r i srfw qfqRTFT ®vi*f^r f 2-Corral ftStSoRi fi»RiRM»!RH'.*ti f vsrG*“P 

fifa-flHI fa®>-l-$*r drf ^VRHT f^5T>-2-tR q^RUF 5TTI R5p*f #9 OTR fa^- 2 - 

^SjfiOT SlF®?lPn® ’SIJMRf I |£I ftfaRnffi' R^CSi*) 1 5 5I ,s, PT9 e f fafaRIT 5ITP1 ’ifafV® I 


TOHIWW: E2 'st-'FliH' ftferer ROTR ^jW^H ®¥^ RRFT RRR WfF'Ripfe 

«|TOT l RRR "am#* >Htt>ttl 'srfw FOT^ 1H 3W3lfa® qiMl|fen ^ ^F 

^faRnw Rt^Esrtp 'si*pn?r e r fatapiT w rr ^ Msfp Rfq rr rotr* 5 Rji«#r spt sifesffq®' ^ISp ^13 

■537 T5C9 & fifiwtw ^FRIP U^\ w ^T | HfMfeRW 4 “F3> ®4»lli5t *ll 3 cst*p Wife ® SROTR 

«ijwRh 4*it rr i _ 

Br 

CH, - CH, - CH - CH, KQH - C — °-'> CH, - CH = CH - CH } + CH, - CH : - C’H = CH, 

m _ (a) - fb> 

(a) ’RImEh (b) RgRlP ■aii ' «lf4H I dOTCS ■JXT ^*IF a wmIVr RT fa®i>-2-5ROT «fT«?IT RF i 

^nr®r^=T RpnStSR c’fbt ^n^fer ^ cw (CHj> 3 cok rt, (c : h s ), co~k‘ ^Wrt 

fifosi sjwfi «mr i 

Br 

I 

CH, - CH, - CH - CH, 


- y CH, - CH, - CH = CH; + CH, - CH = CH - CH, 

(CH,),COK (TJsdS'^fF) (OTP^IF) 

'aiJI*lftc*M «H!'S«M«t : 

>. glfsp (Br,) s QTfsPOT <pf4*r (.wylt^pRIsi,® **<$ 2 % S^f 21’?.® ■‘PHI I 

OTfac-F ^ s?^ 1 & s=ri®rc& RFTfa rt 43 i wr*#^ prw enftpRT spq ft*frcst qfc cgtfacHd 

°VPK5 RPlfsj q*f FftVf F1W 5H, £5lfl> '*111=1^ i 

CC) 4 


R - CH = CH 2 + Br 2 


-> R - ( H Br - CH,Br 


^iWf : CH, = CH; (fftF) + Br ; 

I® 


ecu 


CH : Br - CHjBr (1.2- ®feg|CTftOTT) 


^TPT : ^f l PTW^ a-^T H-®qf^5 *ITW W CC1 4 ~W Br, a^'Rl 

*tw q*f ^fN 1 wro i 


*,. C^rF : ^FT% 2% *(5)p!flm *fTTOW5R5 fKMn0 4 ) ^ S^q I %S*f « S 

c?«fq q?f?i s?*r ^qfVfic® sr§ q'ffn s?7:q ‘qf? e t® 5? 1 

2KMn0 4 + 2KOH-)• 2 KJM 110 , + H;0 + [O] 

OH OH 

KMn 0 4 1 1 


R — CH = CH 2 + H 2 0 + [O] 


KOH 


R — CH — CH, 


CH; = CH, + H,0 + [O] 


KMnO. 


KOH 


>CH,OH - CH,OH($WM.2-*ft«l»l) 


ai rft^r wf^ ■'Fiwrfi qfhqf s pr w qf?f5® 1 


l®q CTtW diF C3sp apt 
ctw, - cho «nw vsw 
ifl ®rSt?r KMn0 4 5FT 

- 0 ?(.«?? eiifi® qiF 5 1 niwwi 
?sf CTFf& F <im«Te 

c# 1 ® KMnOj aRT *ms c<evfq 



^TCR tlNw : 

qr lapraq q?nii^ ^ ^ ctara rot rtot, rirwhoiw tm 

CRtq^RRT I OTF(i)CHj-CO-CH 3 (C£fTqfOTF) I (ii> CH S = N (tW*T Hl53f|si) S5F CTF FT I 
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<S5t*T<PT13R 






ilCR'iiWW; dicw s'ltsfsw (~ oh) af"f «rm® i <iwifa* - oh $Fc*ra 


'sm^iw-si ^wc®! wN& wripfl ??r i ^ra*t - oh o^r? B$li> ^Hdw ®b«iw 

tot i <n tort ■=PHi e r , 3(fe *1lfN '3(®w#5 ?$ ^ ^iSl CTWf& ^ra '3m®rt^r^, 

fefl>W ?! 4l%C® *l!«wflfa "BEST I : 


O — H 1 


’ O 

X 

1 

O 

1 

CH, — C — H 

- h 2 o 

11 

CH, — C — H 

l 

CH, — C — CH, 


1 

( 1 # <#H) 

[ 

L OH J 

OH 



-h 2 o 


0 

I! 

CH, —C—CH, 

C*5IWW (Tpft tfM) 


0 - OH Tp C^K 

O-H 

h 2 o 


^ - OH rtbt 


CHg— t — OH 

I 

OH 


o 

II 

ch 3 — c—oh 
^ffMlffl^ A rfM) 


-OH W C#T 

J3 <m Ssft rctun w^ gi ? *t§m c^nmr <ifNn ^t?r c*rai ^Tft^r kmho 4 tfifr (CH 2 - ch 2 ) 

$u*ft - \ t i- wjm (ch = ch> « c^ar sratfil* ^ (twr 

WS^fW ^lf^) ^^lif "^T i 

K.M 11 O 4 


CH 2 - CH 2 + 2(OH) 


KOH 


Oh-OH 

I 

2 CH 2 — OH (^ - 1, 2- *ftm) 


CH=CH + 4[0H] KMn °' . 


KOH 


CH( 0 H >2 

,CH(OH ) 2 


4 ri_n COOH 

I (tW TsfNftr ^ 5 } 

O 


@ 


ftt® 'W - : 

ft$fr-2-'3|5T ^1^S-l-'3(<^ ^JspPofR *fT7 H 3 S0 4 ' ; T5C i nCT 170°C '5T'WW® i 5eWTl1^^r 


» Q^.'S I v a|)H < p|^*i (Alkynes) _O 

f»f^r w*^ ^AflhMfc ^nar <ft^- 

<f#T Hwt <«11H «nw ^lf% W* Bfeo&lCfiM %«t s J r 

B(fl»wfc*r ®rw, «uw*ftH 4S*r i 

'am»Rsftwfl *TT*fm ^(^5 C n H 2B _ 2 , n = 2 , 3,4 I 

^*R, a = 2, C 3 H 2 *r, CH s CH (**n*0 

n = 3, C 3 H 4 4T, CH 3 - C = CH (GSIWf^) 

i. ^61$ (gfejWft'BW fe-^Qb’iJiWlfeCH'F <fifl> , ^ll c 'i<7 1 R(.'t ®#=t^ 

?¥ 1 w sj^RnfS- ^ 

iV «ftC 9 T ! ^#31 B^r g%^s KOH ^3T ^TTCW f®fjRK Rtaf'S ^E?T ISpMW 

^?T «MOI f4Hl^«14y|#)ft«> I 

X X 

R—CH—CH 2 + KOH(alc) - ^ > R - CH = CHX ^JPtft®) + KX + H ; 0 



tw : -3|<ifi?l s f f&JI 
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^titr : foftrr *iaf 


^ ’flP'f : sylqi^w ’TWT CJflfii»5|i| >aiJW?® OTM ^C3 SWl ^141W q jPB^ T^Gf^T I 

R - CH - Cl IX + NaNHi -> R - C = CH (-sijH^T) + NaX + NH , 

Br Br Br 

w I I ™>*r 

i R — CH — CH : + KOH»kt-* R - CH = CH + KBr + H,0 

Br 

CH, - C'H = CH + NaNHj -> CH, - C 3 CH fCSfT^ff^T) + NaBr + NH, 

*■ c#iF! ^ : c^m m% anw.+ i »? l y 

fiaiw ??r 1 

x 

R- CH 2 ~ CH + 2KOH (a , c) R - C = CH + 2KCI +2H:0 
X 


^m'f: cn 


Br 

CH : - CH + 2 KOH (llc( 
Br 


O 


> CH, -C = CH + 2KBr 1 2H,D 


o. CTtferw 'aijh^hi^vb : ^(terror wt*] ftcsw'r «mw ^rji’m^T 571 

R-Cs CNa + H;0-» R-C 5 CH + NaOH 

SilRU'l s CH s C’Na (i7Tl0si!i*l ^Ilf>lf5*1l3\b) + H;0-»• HC s CH + NaOH 

CH, - C = CNa + H;0 — -+R-C = CH + NaOH 


i. ^rn^rf^T fWaft (l) *lfh*T : wf$; 'aijlitfin f^ToTS (I) Jjatqa "STCifT an i g1<ft | jfo 

‘ f tTT5T 6 j*ini <p<u.«i ^S]M<MJ*)|4Ci<l ■JTRT STTW 1 

R - C = CH + [Ag(NH ,)i]NOj * ^ R - C 3 CAg-i + NH 4 NO, + NH, 

>a j j)sj (^ptjs gnTTIW t I 

CH = CH ^ 2| Ag(NH,);]NO, -> AgC 3 CAg + 2NR.NO, + 2NH, 

(i> a<H : 'sft^urcfoT^s'iBr (i) xc*fT ■iijw^ i ^ *tmr 

^ |r Hl < i r5W , ai)1*w3.*H$C'6S a'Tper <,(_4<5 ^Sfgt^T 9 ^ *fi STIFS I 

^ _ C = + [CufNHj^Cl —> R - C s CC u4'(«n»,) + NH 4 CI + NH, 

T 5nr=i<M?-ntw 

4 ■s|||s1<m'3'4- 1 kSBf (TSPTjj 2CT1W 1 

CH = CH + 2[Cu(NH,):]Cl -c CoC = CCu + 2NH 4 CI + 2NH, 



* W1 ^T*tW ; *I-H 3-<P<5C*tg ft:^H!l gfa® 1 <JT Sjwfa WEST'S 43T NaOH =3T KOH 

-=y “w xire j/pbt ftftrai w ^ i (ch^ch), ■’# <h ; 0) >afa£ oh .ch^c- 

mT'Slfep^T^TiR! irsrt^Tii^cH-CH.^T^WOH" ftfell <>GT ^-fl^ ilftrs H,0 ’S 

W(:il =c ^ ^ i -ii cn ■ ch 'aiiw+ifct -1 ^R?nt NaOH ?r koh m* tei i 

o. 

1- 

i•'■■; fwr (fts - t 

-iU j, ft^g-1-grrfo ^ jbt w apy •>ift^r (Wt i 

(t H, - CH;) <9 (CH 5 CH) «TIPT ^15? XIW < W^T fNtl°r <3^? 

(CH,- CH,).(CH- = CH,) « (CH = CH) ®T *!JPT Sm cm fto|c< ^njwi> 
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►► Q^.8 | (Alkyl halides) 


*5^ 


□ 


^,ef csict jj^nar ^fegiffFT *nrarj mwu.«* totoi tot «ff^rfro ^ w cft»r oft toojt to 
^ 1^5 'S||H4>I$*1 «JM!^5 I 4? TOT3®f r - x 

C„H 2n . 2 C n H 2n + ,X 4TOT, n = 1,2,3 ..twUft > n- 1 *W- 

+ [X] 

S CH 3 - Cl (C#lMlf*lC«PO 
CHj- Br (giOTltTOPT) 

CHj -1 (TOTOSlftWH) 

•• tofa^ c*r e^TOTrm^ ^jpn^g i 





i. 


fear Ob-: 1°, 2° « 3° «iji*i<piVi sjlTO^ 

'5dHC<» R (SCT : 400 °C ^BlTOlTO UV ^t 5 ! « Sf®H^ mTOsM TOCTO TO? 

g 31 C°1 1 fr5H ftC“W ^C3 Cl, « Br 2 4? fafijPTO TOTO??*T "5^ I 


400°C 

CH 4 + C1 2 ->HC1 + CH J -C1; CH 4 + Br, 


400°C 


-> HBr + CHj-Br 


Fe sfolTO Fe TOTW 

»a afapro feg * iftgjtPTOBH ^stctoto ^r i TOvfro sfam TOBCT *gt oramm i 

? 3 [I Ht4»C4<l TO? yttMlWtWil l^feFTO 3RFj> Cl 2 > Br 2 > I;- 

*BUM WH« ftfeTO HPT; 5T#Bnft ^TITOT^ > CTPWlft ^ITOTO > aiftWft ^1 Wl^ i 

^ : TOT1RJ 'STTOITO M'l'StHM 4)? «P«t 

HBr 4? TO? 's|JWf4>W4 t^FTO 4J1*iaiVl R)l«lla.'S TOT TO I 

R - CH = CH, + H X-» R - CH 2 - CH 2 - X 

(C 6 H 5 C0):0 

R — CH = CHj + H X-> R - CH X - CH 3 

$TO?*r s CH 3 - CH = CH: + HBr- > CH 3 - CHBr - CHj 

c<^'^Tc.<f^T *fRra 

CHi - CH = CH, + HBr--—--> CHj - CH, - CHjBr (qtCTT CTO’Pf) 

(C 6 H 5 C0):0 

\5C4 4 R&.JJ1 HF. HC1, HI 4^ C^35 SRTOtT ?3T I 

*. C«IW : TOt^ ZnCl, ?T TO H;S0 4 TO ^f^sc/® ^1JTO?TOTO TO? rI§E5IC«* 

Y fafaRBT 4JM<M^T 3TM13® TO I 

t R - OH + H X ^=4 R - X + H,0 

% 

"W 

51 
r 

l 

t? 

IB> 


^5^ f%TO *nf*TO* 'STOTOTO TOT fafTO* H : S0 4 , ZnCl, TOTO TOT 5SRT TOP l 
TOG) ZnCl: 

R-CHj-OH + HCl-> R-CH:-C1 + H 2 0 

4 ftfaFTO <5R# ZnCl; *$*T 4p!5 4TO TOT -SITTO^TTO C - O TO? flWWFT TOTOT 4R? 
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3313*1 : 


l3f2F313 (foH®T : HCI H‘ + CC 

: 

H 

I 


HO 

R CH 2 OH + ZnClj -— 1 R CH 2 O f ZnCl/ - 

—» R CH/ +ZnCl 3 +H,0 

1 

H 

-3*IC^foj1tt33) 

ZnCl 3 “ —ZnCI 2 + CF ; R - CH 2 + CF-► R - 

CH 2 - Cl 

ZnCh i 



■£ f<feui3 fafeira spsr : 


3" > 2“ > 1° 43*. HX 43 f?fe?ra 3F3 HI > HBr > HC1. 

■m I^S0 4 

CH 3 - 0H(7) + H Briaqi--- > CH, - BrfO + H 2 O<0 

’EM 

C1I 3 - 011(0 + HI(aq) (57%) ■ - > CH 3 - 1(0 + H,O{0 

350°C «T»rarai3 SfSTW A1 O, 4? $3? 5 i;!?CfciCSH 3JFTT?5 ^*n 5FRT *P3??T 

150°C 

R - CH, - OH + HX — —-* R - CH ; - X + H 2 0 

AljO^ 

'9ijMC4>i3W5i w 3TMitcs<r f^fen 1SdB@»8f»Pw ariw^R f^ferar i C3t3? *ic4iojiU!3W3 

1f|l3C$3 12FST 3° > 2° > 1°, <5Ur*r.<Mi’M<l ^feFfl'ST? 3RT<3 43*t 3£3 ! 4#? 3° > 2° > 1° 4 31313FST 'airlift 
fiff3Rlt 5P3j! 33 l 

3TT3t3 H - X 3^33 C&M 33i3 fersw *1^3 HF3, 

H - 1 > H - Br > H - Cl > H - F 1 W1 41M1UH <flf>iCM dW HI >HBr>HCI > HF I 

gTMW14M3 TO 33S3 C3t3lt® 3 «IWII'fclS«i?l (3ffl*IHa 3Cl*T^ft*I 3P*T?® 3Jg3 5RT 313 31 i <K33 

3133 QFI«r3t-S3 (C'n C 31 Hi?tvb«l (BO 3 ’fl 1ST3>!'■?«»< (T) , 3T?*r iffa ’*33 3?l ■% ^3 3T *lfe*TT^ 
^iS&S^ltsT -OH ^ aifepf 1 ^ 3*31^ *ttCff 3T i 

fog ^ HCI, HBr 3T HI TO fafelT 3>£3 WTTOrr?^ 3R3 | 3^ 3313 

4fo«5rfC33 ffllflfo (H’l 43 31W «U1*ll+1%*1 3® 3C3 R - OH/ fcvta - 3£3 ( ft#ff 3TC*f R - OH/ 3 m H_-0 
WTOtfos 33 43* ©**!*} R" « Wlt\5 333^ Cl , Br“ 31 1“ ’SlfwiSCSr ^ 3C3 W14>1?®1 33^^ ^ 3ti3 i 
47SR35 II-O ^5 33? 3 3*3 RSI^'Sfof'lg fo3I3^ TOT f?f3F3T3 (3TO3 «fo*l 33:3 3T 
R-OH-rNaX -» C3TOIT f3f3F3T 3^ 3T | R - OH + HI- >R-l+H 2 0 

8. -awsra 3«M»T%M3 3TOT PX, <3 PX 5 43 fof3RT3 3JMi^E ^e.3*T 33 ( 

«f*f «T*t 

3R - OH(/) + PXj(/)-> 3R X(0 + HjPOxtO: R - OH(0 + PX s (s) - -> R - X + POX 3 + HX. 

_ ^51*1 

$*fl333 : 3CHj OH + Pl,(0-* 3CH } - 1(0 + H 3 P0 3 . 

CH 3 - CH: - OH + PC1;(S) —-* CH, - CH, - Cl(/) + POC’lj + HCI 

«W. ]° « 2° ^BFRfoPSn C«CT CsFT3T^ £|^s 3*313 333 SOCl 2 3I33t3 3*3T 33 I 

3smf3f3f3T3TO3®3*fSSO : -Q HCI ^^’1 3I*i3ll3« 3T3 3T3 I 

R - OH + SOCH ——* R - Cl + SO ;(g) + HCt(g). 
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£sf???RH 41 in 

HBr(aq) « Hl(aq) 41? ftfoaiil <3T?f?® S 'at l w [*»!?« 

S^H ?s?T ?|? I 

h 2 so 4 W 

R - CHi - OH + HBr(48%)—-> R - CH 2 - Br + H 2 0 

R - CH 2 - OH + HI (57%)- > R - CH 2 - I + H 2 0 

HI 41? Ci&ZS H 2 S0 4 <H$I£44 3 011 Sr 4 K7? ?f ?T ?j?5Rf ‘^T’S ^ 1 

aij | enq%gj ?T ^UI®TWOra WF ^jlKIC'SH ^IF®? i W ? n? WIT OiK'SWt tW, CH 3 F, 

CHt-CI, CH 3 Br, CH 3 - CH 2 - F. CH, - CH 2 - Cl W l Sto'i4 W? qjlinltwi ^rT^ 

(_c ]S ^wrwsnr ^ 5 ?? i , ra?fT 'StbM w? ^noncsi? sri^o i ?? *i i i^f<f i f§ w 

3J 1 W 1 W Wi’W H ’tfSWIOS? IF? : ^lOilvbl^ > Colitis* > tiPlfllRW 1 

sjaft? RJ > RBr > RC1 > RF ! 


-4UM4»l^n 5JM?^ 

CHjI 

CH 3 Br 

CHjCI 

CHjF 

°c 

42.4 

3.6 

-24.2 

-78.4 


d|?s$ iilWir.SH ’'RWJ? C^3f '4|JM$1$e1 ^*B*TT$ *H'‘lfW *? ?ICat ‘‘Tl? I 



CHj-Cl 

CHi-CHj-Cl 

CH,-CH 2 -CH : - C! 

CH -CH 2 ~CH 2 - CH 2 - Cl 

^hw °c 

-24.2 

12.5 

47 |j ■ ' 

78.5 


ffijF l OK^ TJW ^fo? 4) Wl 'SiHf<4 W ^fo? ?1W ?TK '9?I=T? '^F'T WT? WJT ?TF I 


WT ^ImFCS? URH? W? i 

q)M<frl$*1 Sfs ?g?? f?ftt WWT '=rf??s ?fef l ?!W#r 31 MR'S ^2^ 9jlt«il(,w-r 

‘‘■Brsn'jfil <i <ni ] <•];< -£<?t?if ?tf?^ vsfos, i to r - x ?r c - x *m*i rthMatut ^jfl 

C 8 ' - X 8 ' ?? 4jiW I C.'S FT ?R < WI '3(f*fo *KF$K fo^RRF *RF3I?f 4>t^»l *RRT*pT ’TiW 

4]?* «JT«fi lt5 ^TTP (X“) 2)fo?ifow^ 1 

OK fog stTar? or?? HgjFj, AsF,, SbFj, AgF 41? ?1W WK?#? »lsl^ (R - Cl) 41? 

fqfSRmr ^smTOFf? CJFT?Tt^ $3*13 5? I 

2 R - Cl + Hg ; F 2 -> 2 R - F + Hg 2 Cl 2 

0!?? ; 2 CH 2 — CH : - Cl + Hg 2 F 2 -> 2 CHj - CH 2 - F + Hg 2 CI 2 

CH 2 - Cl + AgF-► CHj - F + AgCl 

4| t^pgiflSw ’snfo^?^? WT ’-il'i^lW CWrfFX' fofSFFT (Swans Reaction) ?*TT 3? | 

<t. ^JlCTlGBH fofo?K Rfifrsl ?!?T (By Halogen exchange reaction) : OTC? OKI ?1? fumRI va Ul*lK$'l 

qs?t ?T? *T I OPK- aUl«1C<KH? >ttt? ?T?mf? ftPlftC?? 1?fe?1? C^IM ^TTM^? <F?T 
W?T I '^T?'! 'SOKWOl? 5T?CiXS’’* , 4 afo (ytl?W? Wife? HF ^3 C 5TTI 01??— 

CH4 + 2F 2 - > 4 HF + C 

4!^5it? kot ??PTf? ^nonfooKir fofarai? ^1OT5l^ sf&s 45?t ?T? ?t i ^Ta? 

'il l Ol l fe ? 5 s ?[ft ifl?^ 'bJH'bW <3?FPT ?Tf4^ e f ?®T ' 41?? CTOI Rjiwltar? f?fo?? *1qiPs 

'jpt ^foft ^fwr am wr i 

c^i?it® (R - Cl) ar 'aiH^ i ^ i orsrit® (R - Br) w csff’Wrr? ?t aorrfern? 

T3(T^BFgfeg? ?IW ^5® ?r OT?f?® a??T5 'ailctii®!?* ?t?T ajfoslfas WT 

Aijisi<iiln ?Fon®it5 ^c? i 
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33T3? ; 34 


R-CH, -Cl + Nal 


qfWICHH 
3T3? - *■ 


R-CH; 


I + NaCI 


R - CH 2 - Br + Nal 


oajt^frr^Tsr 


51335 


R-CH 2 -l + NaBr 


SRITORWf: CH, - CH-- Cl + Nal 


csrrwF 


CHj - CH : - Br * Nal 


51335 

Ct f K ICTB 


► CH 3 - CH, - I + NaCI 


51335 


* CHj - CH; - 1 + NaBr 


Nal CStr*npnW ?£*T5 NaCI 3T, NaBr CSfT’ni'.^if.w TO 'R! NaCI 31 NaBr 

3i«rafa* to 43 * 4W?w froijT? wrs wr to? tot to 1 4 fafcwi i fcc? 

f?f3Rn (Finkcl Stein Reaction ( TOT TO I 



f&ST TO3 RFQ - VR1 s 

i. a|)W<W?»1 Cdrar^Us aw® TOC® TOtTO?TTO « HBi(aq) 43 fafo-TO 333 H 2 S0 4 43 2R3TTO TOl^ 
■a(JI*1+l?*i qiUU&ftvb 3^5 TOC5 'SIJMWITO « HI(aq) 43 RRjAH 333 H 2 S0 4 43 TO3ITO TO 3T CTO? 

R. '5»MC<MTOT3 TO? NaCI. NaBr S Nal 43 fafelRI TOTOl^l 3JTOt© a^T» TOT 313 *3 Rs? ■JHHW l ^W^ TO? 
HC1, HBr « HI 43 f?f3F?!? TOT TO- CTO? 



3CT31TO3: S*1 j3f3FTO CTOS 43f&f^R 

1° I STOTOTO’f: (CH 3 ) 3 CX > (CHj) 2 CHX > CHj - CH 2 - X 




3F3 3° > 2° > 


3° 3<ICbM TO-tfl'NlUlTM 3° 43 CTO 3<CbC3 «ifw^ I 

l3Rf«Tt3 43sf5^^TOmTOTO^C , TO3rf3f%3TOTOr^Til E TOCTOS N 2l3feTO5lfaFTO133FSI 1® > 2° >3“ I 

®3TTO?Wf: CHj - CH 2 - X>(CH,) ; CHX > (CHj)jCX 1 

3T3133TO3 30 -^Mllib S N 1 1?fiF3T 43* 1 ° S N 2 RQmIM C#TO TO? l 2 e -Wl$*b S N 1 TOI3T S N 2 

| 13WC3I RGhN C^lTO 4«[33? TOT3 TO? I 4fc TO? 5a|Jl«T?T$? Rj 1 ? 1 %A 431 iHS& * l fl ¥ 1 ^CT 3 a | f fe? ^«13 I 

?1JT*TTO?*T TO®n^U53 TORFTOJ? t ^ ?ftTOT? 33Pi "XTO^T^T RjlTO3TO3 TORFTOR TOT 3C3 TO? I 


’tft’TO : 43sfi? *lfhFpTt?T ?®3 J13*T fac? 43 3£?T 2-4 CTOjT 4!35? C^THET 53? 3T n3PT 5?3 C3T? 

TO3 TO I 3TTO33 2-3 OT?t \gNO s 33«f CTOT TO 1 
TOfe? 1 ??: AgX 43 frfafcr'ff TO*? 5SJ3SCTO33 
^fS TO 1 4 ^^gc^CTO TO3T 3TE NHjOH 533 
C3T3 TO? TOSCTOf ’PfW't TO 1 

to? 

R - X + NaOH(aq)-> R - OH NaX 

NaX + AgNO, -> AgXl + NaNO, 

f5wW : ^[3T TOITO3TOT I 

*fthFT 3t-R : 3RlfTO *lftWT : 

: 331 ?TO Ito? TBtPff 3TTOT AgCN C3T3 TO3 TO I 

3tfc3TOT: TOtTOR^T TOtTOT TOR TOt^T 4|i l ^lH ^3,3^ TO l 

TO3 

R - X + AgCN-» R - NC + Ag X. 

f5WW : ^i? 3gsnfH> 3iJT=iTO|3T 1 



TO3 3ITO? i ^!?Cli)l4l4 , W<t f3f®3 TO£TO^I33 C3TO 
4IWCTO3, 4fTO aRffe 

C3tro^3 ftj i^g c5tn 53%r tons 


3H31TO 3Tf3Ca>' , 5B3%r ( 3f®T'S TOW4I?3 <UMI?lbTOJT 313MJ 

cmrorfro to? 4?x 4i?3 fero bww to 2 os - 2 . 1 s d i 
tor artwnSn 3JMI? 1 * <3% to? g fe g r ew 3rot3 


3TTO3 ^ TO® TO? 3T 43g ^ ftgUBR 

*TT I 
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» | 'aijlal^i 3 ) 1 = 11^5 (Aryl halide) 


C^f^FT 5C3» ^JIC 4 1K'SH^\4. fe»W TOFT ®TWTO 'ou'luft*! RjM^w TOT l CTOT, ijpkslwifer* 

(C^HjCl), (dtWIWHfflN (CgHjBr) frflft 




’snrar^f gjmfero totw hto® at-X;AiW1 (c 6 h s ) ht 

grf%^lf»T® f*MlVl (QH 4 - Y, Y srf®?lTO) CTOIWT hh 1 

2FS® «Hl(=1 (Methods of preparation): 

>. ndtHfd ^IWlfeWR TOT : alH® £|®HCTO (AICI3, FeBr 3 V'SJtft) 

80°C WT’Tsrpznir Cl 2 'SIHHT Br 2 <5i<^T3 ®W WTCT3TOf$® ftaj OS> 5 JT*Tf 5 ® 

^ajpprtpRf TOP# W.^lfawnTO TOTOT WRTlt e T CTOT?® ‘TOST WT?f t 'flCfM 

q i apHTO lft tCTOGTOf f U*m (Electrophile) SCHf Cl + ®TO Br + HI 'SWMIWIB* WF Stf^SWHH5BT i 
Cl 2 + AlClj -► a + + Aid, H Cl 

Ar—H + Cl*—* Ar—Cl + H* sL ... FeCl 3 X 


+ C1 


80°C 


Br^ + FeBrj —> Br* + FeBr 4 
Ar - H + Br + -> Ar - Br + H + ■ (#IHIMHf«R 

4 Htiifec® sjfegTTO F 2 ( 13 #f^ HfBRT) ®KRT I 2 *T#) TOTO TOT I 


+ HC1 


®t5tWlPwtH TOWS tew TOT : 

TOICftlPlTO TOTO* Cu 2 Cl 2 TOST Cu 2 Br 2 « 
Hsjsfe 5J1OTT afTOTO %«lfipSW 100°C 'Sp'WMIfl 
^g« TOFT 'S|Jldft»l QPMft® « CgM?* HtTOT 
TO I CTTO, MSfe* TOTCBfllHTO CjMdl^W 


CU;Clj/HCI 


Ar-NiCf 


m 

--- * 

ioo q c 

Cu>Br 2 /HBr 


100°C 

KI 

- ► 


► Ar-Cl + Ni 


Ar - Br + N 


Ar - I + N 3 


CuiC 1 2 /HC1 ^TOT Cu 2 Br 2 /HBr TO TOFT QfldtPIHlSpT TORI giCHTlHHfTO SVfsf SS ( a fafaRTtW 
H)H>WTO fifeS I TOT 1 

FHfaCTO '5|1Wft®l WTTOf Sfi® TOO* ^C®T TOJCSfrf^tTO TO*IOT KI as STO® HTW 
I 

Hjwfew fl : TO fllfef $TMT?CTO W3F C TOUI^TO sp 3 TO#® TOSRT <TOF I W 

bCTO s#fi> C TOTOJS p-TOfaTJlCTO HlflN 5 ’atfroro TOT a®fi> 1®CTOI*It§'8® tc ^FR3H <i°i« 

I ftllMIt'SH TOHT3 Md(sH t>CJH TOTO? ’IIW H)STO TOHPJff f^TSTO ^1^1 

p 'Sf^ gisT K3R fei^TT^HTt^S n TOfiUlWd HtW fTOT ^“TOlfiw jt «iMl<io (Ivofs \ a 


?5TOSrt MdfstH roro ^nfi> ®t^to 
HHCHCTW HlWTJpIS' Ito tTW t at® 4!4t*M 
^gf& 'S ijiwiC'Stw<5 ^(l> 

Hl®ft» 'iTO'jc® fro a®f& wf% 71 

1 ?CTOE5H CilHHMW ^ l a 71 
HHWTOT ^I^Br 'HTRl^H C-X 

HTOffr C^T*r ^7 TOT 1 aw WC«iHjlt*M 
TOW C^lfeFl F3F ^C"!^ 


.Q-V: 

%"#3 

»-0' 




fear \Ao : fliiRii^r ^iiiWw ft® 
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SW I «n<JM SJTMTWM ■'RrsT'J 2 W%P WOT^fW ^OTT fcOT 5 ^PRj^CTt Btot I v£PE -ga: ^ 

'SJIOTICSi*: *TWW ‘sr^tfli^ >iU!?I^< WT c - X WWOT ?C e H$*' W? 7^ STHTP i 

^n»Rnt»T«ji»ii?C'b<iwrsT?nrcf^553C-X wwotc^iott c“»rpntl1ter wot^ i wc ■anwftw 
sjwSom c - x ot*t ff t ®w ij wi?OTt ' 5 iti<ii?si 'isjiTf!?* 'ajw^t^T ws?® 

«fw?T*R Mirt ot?t ^rr ww, x Cf OT*jfsM otot* cm. -or, -cn w sifef^r^rAi i 

4wraPf+ RQhji : ^totitcsr -oh aww m\ afw$m : igFiraiprafe^ wuf pnfem 

^itsat^itssw wiw 150 wi[&m s 35 o°c wmsnarrcr faym ww sfw c>if 4 «in cw^is* ?ot i 

GfifewR cw/xr-w^cw *rg hci ircrr m ototw nroTi w i wiftf«Hs« , i« <a *nsfet® («t« *rsfw> 

^IWIMwfew c«i7^5 cwr^ofsi w i 

(Q)- Cl + 2NaOH Q5f%r) -■- ~ ~ (q^- ONa + NaCl + HO, <J^-ONa + HCl — <(o)— OH + NaCl 


&Fm 


SJIMIWM •RpH'Jcv - XH; 5131 «rfw?m : fwfefPT «f3U$W>3 S’lfffecw St* ®mOTTI -S &W5IOTT 
OTsiOTiOT^fs^ wrjitsnfauKi ^fst-ui wot wnfaf^t wot i 


Cl 


+ 2NH 3 + Cu 2 0 


200°C 

- » 

Soc&l’t 


NH 2 

2 (Q) + Cu 2 Cl 2 + H 2 0 

'aitfaRw 


i. othIbm tcjf tw^ippff sj%^r»R ffifcn : ^rpnfw 3jw?w fiFiwsNwff ariw^m fafjtRir ottj 43t 

4J1WICSH *1^3 '5n^f[ S *FTOT W-SW WI3OT "SOTfl -2 ‘’IMT-'Wp fa3«f *rKHlT 3i3 I W. 

^(WlOTsr wfVw wfe* wetiwjww wot w wtMot ^ c^tot fwgBr f^fsp i 

W ?OTT?^R5tf srfwgT’X S^RPi 5OTRJ W I WOT 'Xil<Hi=1 ^JPTtS 5JIWlfsrOT'R. 

5WOTFTOT*R <3 fSRW*T-3FTOB ’sm^^iTOTT'R f^ffeRTT gRfff WOT I tW, 


X 2 /FeX 3 



+ 


AllWlfew*^ 


hno 3 /h 2 so 4 


X 

rCoT 


X 




k 


NO- 


X 

r 

H 2 S0 4 (S0 3 ) ^ Xf so 3 H 

sipiOTTpm ^ 


+ 


X 

CH 3 CI/AICI 3 X^CHy 

( ? mr- : #Trr) 


+ 
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Sfo-fcf&’ff ftOwi I (Wurtz-Fittig reaction) : tsflfttf S^°f (TTTfe^P^ 'afJ(?ft*T « 

(O)— [X +~2Na + Xj- R ~^ mr * ^Q)~ R + 2NaX 

'3|JM 1 ^*1 C Wft* «HI*1*fe*t AWI?* CT*rf®R 

S^Umf Cj l CT l W-tftH q ftpfrftsT awi^ow fepK^F ^ ^IK? ?? i 


(0)~ [Br + 2Na + Br]- CH, — - 

—- <5V- CH, + 2NaBr 




vsif r c i ^ i ^ T c*Rf$F 4 ftfaran hihi^iw SSer-fefifa ftfaRrr jttw i 


(DDT) : 4. 4-®f?!5mrET?fipJn?sT 


Cl 


Cl 

miWt fefef^ I 4lfi) 


(Q) 


(Q) 

-IteJTm feww f%c*sr 

Pf 

H Mt7H 2 S0 4 

? 


ci-c-c = o + 

n ^ ^ 

H A 

Cl-C- 

C - H +H,0 
x 

SRS% : H,SO, 41? 

1 

Cl 

Cl 

T 

« (3H?HW ®^S 4S?OT “nri^r 


r 


?j?r rnft S's,^ i 


Cl 

Cl 

_ fefsfij _ 1 


<i;<^ : fefeTi? « ^f&=rr*ras &r*t ^ c^t i 


m '4mw i 

qW1C3 ' W4 ji l ^ l W I CBM CTH : OTW >sijl«1t<K*Hl fe^# S.'ftCSjTt'SH *tWJ feffi yiMMH '14TTT1 ^T^T 
■Sif®flf*w C*r CTTn 3 ? ^ 5 TFP , ' 5 IIT 5 TC^W 4 ]jl? 4 JIWIW cftn W ^ I «fl C%T*SW 1 ? XOT 
(flttWIT 33?1T S i $CfMM l ftc «Et ^T QPIMtW <CHC1,), S$EgiOTtfTOFT ^T (3TOT5FS? (CHBr,) « 
Sfc'siiHiicwfacvR ^r siioJiC'iawtf (CHi,) i <a wH' 5 jiww4 wn 5 ? i 

^JtOTtlrf i^taraf : OT? Sst? C^SRT <rjJT ?S|fclCT|OT (CHj - CO - ) is? sm^r 

wi P i fei-siw^ wrtf vsht < srs . (eflfiFT, cfrf^r « 

q i ta i fcH ) fsm? 5 tw fearer 4 R 3 ^t i wm 4 (?pr c^ratf, orornsFif « , 5 Mwf 4 w *Fitf$ 

«m fcvia yic^wtr ftfsRrr ^t ^r i 


R - CO - CH, + 4NaOH + 3X, -> CHX, + R - COONa + 3NaX + 3H,0 

ctpw , srn*#5$® *rr fa&iwi f^d»iiiivii3*i (ch 3 - co -) pm «rn^ ^rat sjiwwtf RQkji st*f*fc 

3RTC? | C*PT? '4IJMl<M$.n a-51^5% t*nt*T, CH, - CH(OH) - H 4T C ’RTSJT'P ^TRST«4T 
^i1w^rcH 3 -co - >iv|S|\s ctN ftOnil 5p^r ^?ir i 

(CH, - CH(OH} - H). (WW-7-an (CH, - CH(OH) - CH 3 ), H ^T C fl raXT l 3? CH 3 - 

CH(OH) - TJ*T^ ?£& ^ $yTHTM (CH, - CO - H), C£fT' ! 1TC^ (CH, - CO - CH,) 2(ffe H -IT C 

■^ra^jT^ir ^nw ch, - co - ^ «iwr?r tD^rr isjiwivif f^faRTT sft43 ^<R?r i 

f«if^?rnj ^'■fsrewiit 4-ra^fij = 







OH 

1 

h h ®r?nTr5? ^iwr ch, - ch - ^ ^ i 


« 
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^8 


?>ii*w: %fftr 


! OH 

■ I 

(it) jCH 3 — CH 
C2fH-2^ 
[ ’ O 

: II 

(iii) ;CH 3 — C 

3*!T?JT5T 

6 

i 
% 

(iv) 


OH 


CH, ''ftWT'2? ^TTW CH, - CH -SM w 


o 


H H TTfW CH; - C -«P*T w W5 I 


o 


CH 3 — C —f- CH 3 4«rn?T Wfa WJ5 1TW CH; - C - ^ ^ 5®l 

cstftttRR 

I j : o 

(v) [CHj — C -H(0) C?*lfeM <MC?? ^TTW CH, - C - 5pn TOR I 

■'aiJlPfCBlCTOW 


to 


■S(PT AMR : CH, - COOH, CH, - COC1. CH, - CONHj, CH, - CH, - CO - CH,, CH, - CH, - CH, - OH. 
CH,- COO-CO-CH,, CH, - CH, - CH(OH) - CH, - CH,, CH) - CHj - CO - C<H, Sffe CTfal* UTCHTltf 
ftfelT 2JtT*fir Jf? JRTI 419*T <3 cJhtSl^TTJ liiBlfiWlVl Jp»f (CH, - CO - ) ^«RT 4t£r •RPrt^p 

ffTSf IS 1 W5 CH, - CHl OH) - JHT*W CX$ fafl? ifiD gTlCTU ri fafJH I BI *flGT st I 


itw iro TOT ^aflt^T (CH., - CO - CH: - COOCH 3 - CH,) firai^T fe®T 

Split) (CH-, - CO - ) 4^ 'S'RrsrT'T^ ’TW ^S 3 flTW 3 TC^'S f^fetT SMfr 4£? ^IT 1 4111 ’SJtJC® 

CH, - CO - <*R*RT *!TR WsifsiJI (- CH; -) 3TO? ^ftlStRR *RHTI^ wfl> ?1 TO “STO? 

stoiRh to *rt%nf*r 5 x? 4 ?* f?ft 5 r c?H (ch 3 - co - ci 2 - coo - ch . - ch,) 

TO t 5rrif.R5 TO TO ^?sf iP&H "srls CH, - C'OO 4?* CH, - CH; - CO - O - 

CHI; TO I RM tlf?« ch, - CO - spl i)?t - CHI; ^»? spit ‘'aifacSH mr<J? ITR 
«ttr to 4 ijf&i t*iHfISs aroicwtf Mam to wrr*Mf?feRrra to it i 
GFftrotf : nfpwrrc? TO 5 ^ 'aim csfr-ift*^, ®ft* *n®¥F? « «#t to <?r? sn® to top irfro «mw$ 

CjHRtlM 51 1 


Ca(OCl )C1 + H;0 -► Ca(OH); + C! : 

CHj - CH 2 OH - Cij -> CH; - CHO + 2HC1 

CH, - CHO + 3Cl; -► CClj - CHO + 3HCI 

2CCI, - CHO + Ca(OH); -> 2CHC1; + (H - COO) 2 Ca 

: 5nF'c^®T c^us ot irrr ircn sjic*iks?-j hit •st^ <jtc^ w irjt 

^ < 

stei- facsri'T ic& cifwi^ flfon 7 ™ p i^ 1 l^cBw IT c*ftt c*n ^ 

sffSpir 1 

^TRtfesr Sl«fR ?sim 5T«Rt CStTURT^ 'ill 1RI RTC TO %? 5ft? 4(554> C1TS1? (NaOH) S?^ 

C?rn 41T I fefTOs ®liwi WTO *rrfsiMftW ^*RT ?tTO jtWRj 4?Rt ^Ppf ?l?f? fsdl 

^TIRTCSTTOf? CWfPT ?? I 


Unfiled Notes Page 107 























































































































SPTRPT 

CHj - CH;OH + 1 2 -»> CHj - CHO + 2HI fen) 

CH, - CHO + 3I 2 -> CI 3 - CHO + 3HI 

Cl. - CHO + NaOH -> C’HIj + H - COON a (^15 RZjjWf) 

SHI + SNaOH -»■ 5Na! + 5H.O 

TTJUf Rfjfr3T : CH-, - CHjOH +-4I. + 6NaOH -> CHI.; - H - COONa + 5NaI - 5H : Q 





■sir 3INCT : ^r^TTispsf Rfera ^tpu gfiMWif touts' ^ 1 tow Qffe (F) ^Fo-k wnr 1 


gFT CSHK^S IH l WHr 1 * ; “HfraTS wn (3Ftraw4w ■SP<r>«i e T TOT TO I 

^snife *#*r: *(5H « ^nfe <c 6 h, - nh : > m otw 

70 °c ^srrarara j iTc^ ?t i 

nh 2 >-< 

[g] + CHCI 3 + 3KOH (g] + 3KC1 + 3H : 0 

<P l R< i ’aiiifitH 

^><*3 ^nfSNr ^srnfe Raj) wjf w?r ^£i<r tos w 1 


» 03,.fr I ^ji e ic. < p!^ f Alcohol s) - 

ai| l fawiii<fr ^-af^o ^#r 'ITOT 1 ^ *T1W H Wl^ ^ Wi^r.^ siS-jfli-r-nR ^ 

’H Rptcto H-’rna gfeqgifyr w* R oh) srar £fforfe cs ^iri 5 ? w ^rwc^srn ^ 

®nw 1 


l 

R —C— H 


Ar —C— H 


-(H) 


+ (- OH) 
-(H) 


I 

r—C— OH (’■rn'iwk'O 


Ar—C— OH 0SHWW1TO) 


| + (— OH I 

^ cqtCT?T ^#T f*T<B?T 4ft <- OH) W W& *ROT 



& 

/» 


far ^Ai: r «3° 


% (General methods of preparation) : 

k fsfer 'ai^Wf TO? 7 W^ C T»W 3111*1 2R£o WT SOT RtTW l 

* J WTT*Wt*T « 'HWft*l $JM1?WS %5WS : a|j | n^ | ^g( OTTST (NaOH) ?l 

nt 

7 *fsi7f (koh) >to 3 ?^? ^t?r ^ 1 

| 

Ef 


r - x + NaOH( aq)—R - OH ^ NaX; C\h - CH 2 - Br + NaOH- * CH 3 - CH 2 - OH ■+ NaBr 
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555s 


SU f ^ TT ^Og g 3F3T R - l>R-Br>R-C!. 

C^^IWT^T ^sf^s '^rrei? ^«F5T *©I»T i)5 g^T ^RCTft’T ^3® 'MW 

'S|JMC*I5*1 55 I 


<5)— CH 2 X + NaOH(aq) 
<§)-CH : X + KOH(aq) 


„ CH 3 - OH +NaX 


CHi - OH + KX 



■RW 5NC5: SRwa suffer $*rcr fafSrtiu afffe f*&r gRr^r cwi JifefW fafiwii 

wra ??r i ct^r : aw^TbW pirsr {NaOH> (koh> 45 ®^t 5 


^Wt INi^h W l 

CHi - CH : - Br + NaOH(aq) 


W* 


+ CHi - CH : - OH + NaBr 


^5T*t 


CH 3 - CH : - Br + KOHfaq)—— * CH ; -CH 2 - OH + KBr 

c*raxw I 

^ gppr c^m sfNfW ^rc& j ptsr, 3/sf$5t cs^t? isc^ 

*fyO* OTET (NaOH! *ft?T 7r (KOH) ^ tm *UPF ^ » 

wpiwTW 

CHi-CH-- Br + KGH(alc)-+CH 2 = CH» + KBr+ H>0 

J STt™ 

*SF^50. CHi - C'Hi - C! + KOH(alc)-^-+ CH, = CH; + KC1 + H : G 

iiRTfC3 yilMWIS^ld 5T5PT SfRPffl *j>r<tc, t f fafdMil fifT*fRI Hu i 

5. <ip5!CiRr ’art^1^C35W : iS^STfR^ <sf5S+ C^TTST ?F <t>fnJ<p *lu[yra S^'T ->I3(.*I[(.^ ^TWWT5fl 55 I 

W 

R - COOR' + KOH-► R - COOK + R' - OH (^il*U*W$*f) 

Wf * „ x 

C5^R, CH, - COO - CH, CH, + KOH —> CH, - COOK + CH, - CH, - OH (tum) 

csrpis qfn*TC¥T5*l in «*t 4<N 5ff*r5*f ’Wit's ( 

1TORW LiAIH, 5RTC5T : fo1%rj WAII^ (2#t5 05N (3PR- (-CHO), fW>W OC = O). 




«w4r#H*i* >af*ns (-cooh). (-coorl 5fl®rr$® (-qqx) wpnd^SB^ (RCO),o sf®fe 

OTt^t Gaf^tC^ LiAIH, <fl? 55^ C51M f^STlRl'® 55 I WI 'ai)i»iWRM 55 l ^W0[ 


LiAIH, 

R - CHO + 2[H]-—> R - CHjOH; 


L 1 AIH 4 

RiCO + 2[H]- > RiCHOH 


UAIH 4 L 1 AIH 4 

R - COOH + 4[H]-> R - CHiOH + H : 0; R - COOR + 2[H]-> R - CH 2 OH 

LiAIH* LiAIR, 

R - COX + 4fHl- > R - CH,OH + HX; fR - C0} ; 0 + 6fH1 ->2 R-CH 2 OH 


8 . 


>< 1 5 1 1 1 13 : Sf5^ ?5T<f 55CT5 >TtW fswr*^ (H - CHO) ^5 f¥3R!T5 

5lf5*r r%f 55 1 4 3tfS?r C5t5C4! Xt53I5 ^ %S5=t 5S5W 5Jt3nlfil 5T 

1° MT'STTT 5TTTI 


O 

II 

H -C-H + R - MgX 


OMgX 


H,0* 


>H-C-H 

R 




OH 

I 

+ H-C-H 5T, R - CH 2 - OH + MgX{OH) 


R 


1° 'SliMC4>l5*l 
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C5R 

WSRWFn t®«<5 'BUWfisft'.fff 5SrTTSTC ^ Srea?f ^ 2 ° 


vSTfPr1f.<M^ *fT^TJT HT5 I 

o 

R-C-H + R MgX 


n.MgX OH 

R.. -H -—> R-C-H -MgX(OH) 

R R 

2° 


awifea i g cs y <iHrcu£ fesr* spjj nr tit**# * 3° 55 


o 

1? 


R ( - R + R MgX 


< )MgX 

4 R I R 

R 


Hi© - 


OH 

R C R - MgXiOH) 

R 




IRS l faflTO (Grignard Reag.nl) : W (Mg) * ¥. « 

■ftww $*rns a^ff snsit® <5^*1 'Sfliaits sjrsttc®^ ftfeimi 3src wtn ^irsm?s 

; xm i wPHl 1 J giwftg TO4T.giiailgLM»JiHfMI h 3S0£$&!!5M1 -—- J 

K . X - Mg ««.«*< R Mg - > (X - Cl. Br. 1, 

Rfanw c^M*! * 

R^X—R*-*- X' 

Mg(l2) “ Is” 2s 2 2p b 3s : 

Mg(l2) --> Mg 2 ' + 2e 
R 4 + 2e —> R 
Mg" + X -* Mg X 

a 

R i- MgX--R-MgX’I. R Mg ^ 

CHj - 1 + ? 


1905 SUFI ^RIT% F*>?M 

(Victor Grignard) 

t(m flflS ^RSriT JR? ftfea ?St< 

WW StXS^CT JRT TO TO5IS 

crf^lH I SfroS ft'SIrlC'M thrypn <PRfOT 


4sfafi> 1912 siw ^srcs (Stroi 


S ^ + CH,-M f 1 

few 


* few 


*W. few 

C*H 5 - Cl - Mg-^—”> 


„H* Mg - Cl 


--~y ~~ * n 1 *' 1 ' , 6 

(ffei-;rs^ ^rjT^wfelffsi OPHTl^W) 

R - MgX HW Ar - MgX ^ ^ C*HW SlfWRTW* *1* T 3(**ra W ^ ^ I 

WHrwfefemi 

R - MgX - H O -* RH + Mg(OH)X 
R - MgX * R - OH —> RH + Mg(OR ■ X 
n ^ W, 'aRtf 'S ftw W i 

4 . arjwfct* *nft 98 % m h 2 so 4 Jis spfi 75° - 80 ° c wmm TOT 

wr^rfss^T 3?i^csTc®m i ) 40°c ^rwanr ^ 

•aiwfoff ? 7TSPT-5W *Rprrg^5 57T I CW, 

80"' 

i) CH 2 = CH 2 + HjSO^ —-> CHj - CHj - OSO,H 

140° C 


CHj CHj OSOjH + HjO-»CH 3 CH ; OH (?«n*lS) + HjSO^ 
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: firfhr ns 


ii) R CH = CHj + H^SOa^pj 

I40°t 


$0*’ 


■+ R.-CH- CH 3 
OSOjH 


R-CH- CH, + H’O 
OSOjH 


- R - tH(OH) -CH, +H 2 S0 4 



fb'^l ^Sf til's - *.*tr ; 

rjstfm unt rsjvI'Sm srr« ps 2-f^rr?^ csnf'R *air ■jrotsf 

'•nsfe ^-'sriprow^n ^ 


.i Hfltten : #l<Chi ww ?i«®T?rr -^cij-tSHvifii'i ^ cffrf snr* i COR C«f^ a®WT 

'^^'■•■V^ c$1C*iT 2fT cr>t ffe (7*5 41 WR< 'J l 5(SWVifj'a 3rfB*T SRsfs^ CTt^'ra^KR 5 ' iRSn?Tr wy i 

tqf'Bjj *l<5(,«g 'SI ICS I 'St< 41f,<ji<ri •S^’rrjfS 4K<P<P 

tf<t^T fofaP F 3p»f*f 4?^ i SIMJJPflj ^faRF t*t5fl I 

am ftpffT ^Ctl. 41>«K4> 'aifflf.'b'i (oxidate), fo? 

4W*i3i< fW[*r=T \41W4t* (reductase) ^ \ ’SFRR 

ftsf 41^®Tt*r ^T?T 4ini^5 J^QJjIW^I (hydroUe) 

i 'faitiii’Bsi, infjsrat, S^'bidUvSr* •srercB^sj t^r# i£r«?is<,*p! 

$n t yfl q i Jj^SfTfOT (RSftW ■»ffw£jr tiflj »IT l 41 ^RRTf 

4M3t|?HW> fiBRJ af®T4^ W 531 | 

4*1 M 4RS £W? ^ CWfi> S3TR 5 (fungus) wl'SVfl 
j ffcqqft ^g t?^ c?HTTr i nsr anf'rs* csct t 3 ^ ^twr 

■*.*&% <i57<f (fa «rr^ i 4i?T ^wtcrt? ^rtrt <2ffo<J SficM ‘acsT <rter? *rrg. s Yif& c«n^ 

?s?r^ , TT17t ^ I 3P6* (zymase). (invertase). < m altase) ^ sitter Wsjf 

*f?F7T? dtKfld^ I 

20 - 30°C 'ST’WiaFm aw.»4 3F% S^TT PW ^Wf. *<;<( 5^ CWTf^ ^tf 30 I 

^TT«l! >&»fou 5TT CTtr 3?*f tf5w. %f SpFTra «TTOflH 05^ <lf<il'-i- ^5 JTT i %^ 

^ ,B rf?WI7t W!?T7t3i' ijWTtrr fapj* 5U ^T gCTSTSfC 5 ^ ftRIlfST* <P7[ ^SSTRST -S 'Si?'0(9ll?(.'6 ■'ifst'Fs i 



20 - 30°C 

C\H t ’Os —■=!— -—w—► 2CH, - CH 2 OH + 2CO, 

5?w fSJT^s ^5*f^ CO: S^s <R%RT 'STTW 4T7! WR C3T tj^fu OT I 


*ftW ?T Cbl*1l3<M t 1 (Fermentation) : C^FRT ft£a#RT 4<PC^l5l SfT^t ^T C^m 4)F®^sra 

$i^5) <|jat 'sr°»f^ CtfTOT^ 7r5®r5? ^f^jeT ^T2R ?F w f*J ^3'®'S 

^n? dWL(lft4 'Tifew w m OMftWT R OT I 
r 

^rsRftB^f 

C, 2 H 22 O n + HjO————-—-♦ C 6 H 22 0 6 + C«H,A 
ICsHuOs -» 2 CH t - CHtOH + 2CO, 
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-torn 






Wmit i pmm'r® '$T*f5naim Rfifa pH wt? 


i <4 gj QwW casmOPTTW f^ffc psm spfe <M<4slt ?*P WW7 ^I WW ftc-w «rf^Sf W PSP 

miKU l tPm [{NH4> 3 P0 4 ]; 'SUlWllsTflW BlW. <NH 4 N0 3 ); '8(ilWlC«l|il gpnflv. (NH 4 CII ^51# 

* 

OT^T 1 

*, jt_. _, fttn_ 1 _ „ ■ » r^r* ®**tfc=r , =TTCSf«T <PT WW fSjp C* 5 'llfa''i> W ’JVW 

f'j *f£gj ^ TftiNl^ *T pfWFJ^ »MlllBiCS) ^ 1 ^ Wnw ■ < 

’i? ct *07 ?mffr 55 ??% «tft fs^ ’■rc® «nw ctmipw ^ 1 cwwh wmi arm 40% 

^ssnfjpo *h% «rtp* i <a i *w*?m ait? 70% 4?* 30% g^w e 4 J%^® ^jtr i 

csrMi^nTra sfimrsf%r ml? cqr*T ?*p 10% *f^?m 5?w < ift e f®' tot to 1 bwiw 25 - so 0, to. w^i^hi 
J t raro H^SO* TOT? TO? i|4W4 pH ?l? 4 - 5 4? TOW f%fir* 4>t.n ?I»iHj v lffl*<M (NH^SO* 'S 
(NH 4 )-,po 4 ctW tot p?r i 4i btoto tow totto Pew to i troJ? raw 

tafps ftipra ^TopcSsr 3W ,fl?SrTTO lt T#T STIB feSWf ?fc? £(!TOW « 3P$1W TO? I *ITO«f *nTO 
eti$C*ISt TO??* Sim dW a|TO? >fl?anTO fie*! 1 !®! « 4f(.8iusra W^P TOiH'n fe*(5 TO? I 

MURir : Ci'Ht-O,i + H.O - > C 6 HiA, + QHi:t\ 

stettosi?? gp^rsr ^ciisr 

tsftnjw 

CfiH t ;Oi > 2CH 3 - CH 2 OH + 2COi 

,u*tp aim s - 10% tvfpp ■m grot wsw m \ tow ewt (Wash) to? i $ ctow c?wf&TO$s 

TO I ^TOfTOS? TOW 95. 6 % CH 3 - CH 2 OH e 4.4% HjO WP* l 

4 atfaRn? arm 90% fsf? ?pp ferm ^!?*tsp ,: f 1 affe 100 kg w ctWctp ct? ajm 40 fw 5 w 

C<RsfBapt?)S <l>ul W?T I 

LV& fm%_ S 1 

ppfiluJfl ■JTWT ipn1%p ftf'tor fspsr^ ajpssr ^sg| I PtLM 

w»r ^rwr ^pt ??r i 

i i 74% aqftFT , 18.5% I'HW'I « 7,5% nrft 4wf& ^TtWS 
fiiajcf Tim 64.9°c 1 2farsr < 11 %^ ^itw 

■>#r ^?n 

^ 1 67.6% c-pfeH ^ 32.4% tarm 68.2°c ^twra 
farftf? 3 j5w^ir ferp? piw Tfsra p^#p w 1 

«1 c»m «rrfw 'srm 78.3°c w t v i am fws^F W'sw *rm 1 jj^stp an® 'auMW^t 99.5% faw* ^ 1 

f^T ^01*CTW»T (Absolute Alcohol I : 99.9% fW5^ 'a«WWI4*i(.+ 'WPTPm W 5? 1 w»15«pft® 

faw^ oi*iotr*i St.nmpm psm 78.3 °c 'oM^WRi aiP 99.5% Iww ^r 1 ^ 

^irw ♦Pijpi (CaO) pp to «jpnw75T ^5 i<p1o^i 3m 4i?x < j»mm 78.3 °c «T‘ t mi3im 

mfirsTR^ «rn5=T 4>4W 'HTWOTH'T 'IT'SW W3T I Rf^t) *f^4PT WUP «ljl a iwk e l Wm^fMIP, 

gfw it> pi t <3 4 i<i 4 i? ?mr w 1 fM?pw crore imrn wmp 1 

mWwtB® P^RI? (Methylated spirit) ; C?**tI»Vi$'& fHIdTIf.^ WPP Wl? TSRT 4? 'STPT ftr?P*T 

ap lCT c^'sw 5 ? i fi r v t f^ fefcr® $ ??pm wRt»iu;» f^n?^ wrr"?? i few 



fea 4.4« : GR5ffitF1^5 fHlw 
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33133 : 


' 3 T)I°u < pI 5 c i (denatured alcohol) >s 3 ®n 555 I fiNh* *i f%*f C*tdilf 5 | 3 T 7 
15 * 0 'wi vs *TiT‘ 9 T^iT, nl*5lwt5 'iTr'TT 2IT® 351 'SMilPi'i (caloutchoucine). 

<c s h 5 N) sift® ^iwihw furors wRwiGib ?®f 3 3531 53 i 
CJiftPitB® ^*lw ?®f? w 33. 

(0 3 lffi% 3 i‘ ct^ptcS® : *05353/ 95 «m C 33 #*F?® f^MfactJ-d 

TTTsr 533^13 W# ?®f? 353133 i 

(ii) $Rl 31 ®r 3 TWt Mtlf : "I®**! 90 «TH C 53 # 5 T 1 ? i 5 31 W 9 

w ftrafm s i ®/o t*rajW fsrf*ra >9 33733 cvifawclte fH?l> ?*fg 
wr 53 1 ffea 5.58 : wI^cicG'b 

33 33C33 (.»lRt»lu5* f^RlUW fot®*/ f"OT, <|ptc*ra 3775/ >33? gH5 f5C3C3 3)3313 3*3/ 33 I 

*08713 'S-v |t< IlMtl . , u . r,,.l 5 nW C*dBPr, C30feo, ?afT3, <^§rf*H f®T# ffiftcff 

C*f^T«T 3 1 C3fB3 ’iifes §|[e1l|*) f5t773 313313 353T 33 I *jfe ^’M’flTFr 3J33i« 33 3C*T <9 

33733 '5tI[^r,«Sf3=1 ftW7 c t3 3T3 ’1T'a7!3 3Tn 5 173515 5 T I 333 355I1WI3 ^SRi >9 33733 3T3?T 3531 33 I 3^ 

^1T3H C*T®tW3 3/2(7 33 I 

v?TE Hf<1? |Pr«iuI spirit i 'Srrawf t3c*iw -1 'ffl<P*51 57.1 *W 1*113*1 « 42.9 ®T3 *tTf33 fsW«t^3! SPE f"3t?ri> 
37*1 l '3jr<nt<T>!5c. e iti *l%3 3131T f^TT 5 / 2PE TPRFlft %3C3 33T 33 i spp fHf?T7B7 *l f>S>V 1 3 I C<5 0° 

373 ^3T '3tTHT333t 5 r3 *ff%5 3f33T 9 T 3*3/ 33 i C<Pl«1 3^3f 3iyf?r735/37«13 81% 100 mL >33 3TW 7® inL 9 Tff3 
Csr*TT?^T '5IJ WW!f«1 8p? W37t>3 73$«U 33 C3 313? 57*0 ^/spT 'SIJMC3M4.M3 ^*3 " iffonan i 

$0/33773?*/ : C33T3T 7S[3T 3/1*1^15^3 100 mL >33 7173 15 mL Tift 77*1/77 it 31 3rC3 l 4^1 7 # £PE 
P^f3CG^ 77^7/ 33 ®7? ®T3 '*f%3131 + 15° I 3Pr5f73, 73773/ 3JJMOT13OT3 100 mL 7f*t 85 mL sPE 
FHlfltTJfl TT^ST/ 33 l ®73 $ 3^3T ■aitW'.<M3W3 *1%7l>9l - 15° l 33*35 JJ3T Tift*?®* >9*173 ' J»l,U77<r- l 3W«l 
*1% *ff37M‘773 1 



CH, - OH >93 *WT'5^7 *tfh5T : 

'ifw i 3^3/ >3|)hc 1 <pi5«i feor 33 ■3f33T e f 3(lPl»tl?f»i<|5 >9l3^ C3F3 3^ ftafCT3 3PJ/ 2 - S C^FflJT 

317 H 2 S0 4 C3N ^C3 fteT flt3 ^5<3 W 33 1 


•»«( s fsrf& <13/ f^sf® 33 37 ??313 fiR C37?T3 3CT3 '5^3/3 33 
OH 

fa 


COOH 


+ CHj - OH 


OH 

H 2 SO 4 i,COOC'H, 


TBW" ^ +H :° 

t3Vf?®T >0lPi31?Wl} 


'3W : 3f5T «HWt-*i3*lfB ftvtm 

"W^RW : fiirR -3f^F3 313IWi ?®f3 C3tl^T3 301^3113^145 31 ?j}f^l^ (-Oil) ^C3>< 
3>31 3C3 5TW I 


w ff3T’5- 1 : Na 3TJ : 

*lfHPf : >93# ♦ff’VHttl t33®T ^S?3 3^*3 13C3 >93 3113T <93* J353T 3053 Na C3T3 ^ 31^13 ^3 ^ 1 ^ 3131 
CK‘ 3 3T3 I 3113 "#tI5t« ^ 3?CTN 35^3 *tlt’EHW3 ^3 C3I3* *J3iT^ 3%3 3/17 3#T 33 1 

■'ftfMIVt : ^PTO 3TT7 *i*TO 313 3^513 %t t»13l3 ’103 |t*TC® 3TC3 I 

2R - CH : -OH + 2Na-v 2R - CH, - O - Na + H 3 . 

:^33^3r3ppTPFt^r i 
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<^r to?n 




4R- 5 : PCU •ftN'T : 

ntNf't: *i3)*ww ?ro *ts[to to -pfe* pci s cro to to i ?p*r nh.,oh to to*?$ «t? i 

¥ to , ¥*r: NH^ci $<s tot ctort ^ \ 

TO 

R - OH + PC1 S ► R - Cl + POCl 3 + HCI(g); NH 4 OH(l) + HCI(g)-» NH4CI + HjO(g) 

c^tut 

toW : ^SRT JPpIt 'auMCOT**! ■ 


’ffHp *TJ- $ : TOTOSTTOf nff«CT : 

athTO : *tSWHM 'STTWCTOT ^SPT tor 'atfeto ^TOtto 5 2-4 (TFTfrr^toF CT1TO 3TOT5 SPTO 

*im ?rr 'Q tot to 1 

•rtwrot : tog ftft ^ i 


ch 3 - ch : oh + 1 2 


wr 


^chj-cho + hi 


„ SftoT 9 ^ 

CH 3 - CHO + 3I 2 --—► CI 3 - CHO + 3HI 

CIj - CHO + NaOH -> CHI 3 i +H-COONa 


toW : (TO aijWCTsts^ I 

WTOPITO CHjCO- iprar < «S|H TO* TOT 4 wM TOriTtSlW TOTT SJTOTPT ftfroT 
sMg TO | to^T WRTO 5 T (CM,OH) 4 ) f«f 3 Rn Sftor TO *TT 1 41 SRT 4 ) faRfHIlfr tom « $ 5 |WM< 

tot toram tost toto to to i 



"TO <rTTO TOTO 'auwfS*i?ib *TTOTO CHjCO^n TOT«KKt Wfito WT CHj-CO -TO^*jjfro 

tot =hto 3 ^oitEto Rtora <m i cro* trot (ch 3 - ch 2 - oh), (CHj - cho), 

GtfMfWlH (CHj - CO - CHj), C*l^-2-fl^ (CHj - CO - CH 2 - CH 2 - CH 3 ) ?'i)lf £ t CTWowt *TOlTOPflf *#*T 
sMrTO l CHjOH 4 s tfNT SjtoTTO *TT I 

cro? «nwt4K*i ctot TO*fi? to -oh to* *ro* TOWftto whfptto mr to i 

TOTTO 5TO*« C n Hj n »,OH (n = ’ff ^Tf^TT) 3T R - OH I ^Ttsfto 3JTO* (-OH) '8|<i{IC'W fef% TO 

TORttto 'Siiwc'W^'iw an^nft (1 0 1. cro^rf?r ( 2 s ) SroPimft ( 3 s ) 41 tofc oat^c^s «r*r to to i 
: 40!TOr«W< -OH $}«#> CT <3*7^ TOt W ®TTC^s TO TOT «# 41^1 TOT^ f &STFTOT topi 

^SITPRTOTO TOto - CH : OH ipn 4^14 SHTOT TO^ aClt^lft ?T I s ^OITOto TO ^?T | CTOT- 
H - CH 2 OH, CH 3 - CHjOH, CH, - CH : - CH 2 OH I C*T TOTCTOTO ato - OH *JTO^ TOT ^ 

^*to tiw ^a?sf^ h- *Rrarq to* top cTOsife 2 0 - ^iwwi^ to i cw- 

CH 3 - CH(OH) - CH 3 , CH 3 - CH 2 - CH(OH) - CH 3 1 TO CTO^lft 'SRITOTOra = CHOH 

f*ITO? TOf TO?!"4 TO l OT TOTOITOt? -OH ^C<P< TOf TOTJ^ TOf CTOT 

aro^^TO*gT to'SITITOto (R)^5 TOP 3° IHWWl i CTO- 


OH 


ch 3 —ch 2 — oh, 

1°.V(J|W|M 


CH 3 — CH — CHj CHj — C — OH 


2 0j arjl* T C*lVT 


^Hj 




tf|)ITOUftw aflTO TOIW aRuiR (I - ), (PTCTOlfg (2 s ) 'Q £14toff (3°) ^JWC»toC4 *H|» <M I TO 
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5®5 


<Pfl55 : ft#l5 *13r 


(1) C,6>G (Lucas Test) : 

’ B T52f ZnCl 2 *ft7 5l$I5Stl3Flf5^ 4lf55® fifths 5555 ^555*1 nr35T575 ^4T5 | 

,p tft 1 ¥R5 E T FiHfii 5spT oii|T!'.<Pi^q fsi55 SlfolEC'® 3-4 OT§T »pt|5T f<4l<i4 C5f5 a ll 5 5 5 5t*iHM 
" 9 1<j(,*i TS i aC t 5311 


(1) anr 5IW 5TT5■■3)1*141 ?«l gBftpat 5W TPfo 5?4OT5 55 l tiw^ 3°- *1)1555155 I 

Znd 

RjCOH ——4 RjCCI i (5T55 5T55 5W 5>fOT*( a ftlfett 53T) 

(ii) at? ■%& fiiPiu 515 (,»R,4ttlfi 'a»l*i<p|Vl QFfilftOM ' 3 TT t tT 5C*(5 55 | *|J|*TC4T%5 5sptfi> 

2° i *IjM 54I$*1 i 

ZnCI 

R 2 CH(OH)^^ | 4 RjCHCI (WCTn^5^ai¥4!Ffiri^7ROT20TSTJf5?r) 

( iii) 'am=ir,«P!^ei «Q*?a |*1 f<i |<1 c<r- 5f^o 555 5T5 l 4554 5*6f ^SR-Wf 4515 *15 'SJSRT 45[5 *15 f^ftSpTTT 
55& 45^ 'STTRPPlt^ <gtI5lt5&5 5RT 'SWOTta^ sjfl 57TI , 3Ti* : rC4f$*f ^lf5 ) ° -JUMC^g r I 

ZllCk 

R - CH 2 OH |)n ^> R - CHj - Cl {^5« 4515 <15 'SWSm’Rt 55) 

(2) '5fT3 c f a5if4 (Oxidation method) : 

afaw 'bi^ca>tcMo. afos ar^sfirsTP©, 5i?1fi4 aft® ttm 3554 55535 55547711 ^nw RQhi i 5 
S)l55l(it, >S oiuritJiIfl «tl<n(.<p|^ei erlRta 555 fejj fisjj 5 * 55 ^ -*|f4 c T3S ‘55 1 >355 H i) 1 ^ 5 5 *f*TT 5 

455 4ljlH541$.M<1 «nt*nft, (?15^^5T§15f a l5rf5<^Sppfe5Wl^f5^5S5T5Tiri 

(i) «rr^sn1% —[£2i^. saf^rsr 

r - CH 2 OH —^-> R - CHO - [0] > R - COOH. 


CHj - CH 2 OH [0] > CH, - CHO tC>] > CH, - COOH. 

*WH(.4k<,*l<l 'Stiff's aPTsf 4T^lf®51^® 44^ 4l4TWf®14 itrfsj® I i9 \S®5 5%H$ H1^5tf5 *ui H54 l ^5H4 

5715 55R 41^5 5557^ 4&IH 5154 1 

(ii) (.Htowifs ^ > f4CCM ^> 4l4l5|fH4 (trfSre' 1 

f SR * o -—— - 

R —CH — CH 2 — R'-t^-R — C— CH 2 - -R'-i2L.R— COOH + R’ — COOH 
OH O 

CH, — CH - CH 3 - - CH, -H* CH, — C - CH 2 — CHj-l^CH, — COOH + CH, — COOH 
f<3b-2-3T5T RS5-2-WH 5*irCTlit(^ .fif^TE 

'SttTiaxfr H5T^ f456lM ^*T '5[)iq(.<PRC e lfl 5315 53TTRHT4 47^5 H^WJ^SaT?® 5154, 181155*150*15515*' 

^Isf ‘Sf’TO 15255*15 afef& ^fl f 55® '8171*15415*1 575*!^! 555 Sf^5T55 ^5 ^55^ <^VH 515551 

liii) ^Bf*t5Tf5 ^ffl*154l5*l —^-» f456|57 _I2L > . 4 l 4T^1*14 afjpg 


R 2 C(OH) - CH 2 - R' —^ 


R : CO + R' - COOH. 


roi 

(CH,) 2 C(OH)— CHj CH, - LJ -» CH, — CO — CH, + CH, — COOH 
2 -1^1 3^ -2-" I T CSnTPH ?MTT?ntw isfas 

1 5f5T*i5t^ «(i!*ies>k=ic<i» 'Srlf<!a‘5!?fT (^“l 1 ‘l3l<lT*l3JlT?l l i(j|sl54l^s15<P"5l5T ^tlRxs 44557 

145675 « fxHfqr aT'35 T 515 I «54 55 C5t5a5 Si filU 54 ^TM54l5^T 'S(C v l5 l t W ^”^ 7 ^ 

^5 a55T^ 5«S1R 51555 I 
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O 

O 

| 

? 


ft®' 


(3) 4*1 iii -§*f ?m tot *re% ■ 

fin?^#, ctm^iQ « Uin^tfii to? 57T? ^nw 300 °c ^miro w»tf 1 %^ feg <ST*r 

?*C? I wW C?C4* '5TiT®IWT^it*T5' Sf^fe wt: ^?r I 

(^) «uw[*«i?4 + h 2 —► adrift wrcTO? 

(«f) + H;-» CTITOf? 'ilJWi < M^*i 

(5f) ^jibj^r + h 2 o —> Sraf*raift ?m»iwt3>! 


arrpsTc^T^t 


£j^1<<p Cu 
300 °C 


(i) 


300 °C TO W Ml ? '^S'S TO? p;# $T? 1?C? sH^ff? 'aitMOM^'l ?TO B1TO ?s?CT. 'SUP!CTO*T Srlf?* 
?E? *Ul*lfa^ftWi TfaM's ?TT | 

Sj-oW^ Cu 


R - CHiOH 

ch 3 - ch 2 oh 


* R - CHO + H 2 

300 °C 

***** Cu > CHj - CHO + H ; 
300 _ ' c STWM 


(ii) CTC<P®lQ «|)WW!««1 4l?st Plfisim focGWf 

o 

0 W ( u 


R — CH(OH) R’ 


CH 3 — CH(OH) —ch 

am-2^ 


300 (> r 

Sfr^ Cu 


R — C — R* + H : 

o 


300 °C 


CH 3 — C — CH 3 + H 2 


(iii) Pt<|pl*Jll< ^OWCTBgPf fefrfep W ^ 

SftftW Cu 


R 2 C(OH) - CH : - R 


300 J C 


+ r 2 c = ch-r + h 2 g 


sfw^Cu _ #i ^ 

(CH 3 ) 2 C(OH) — CH : - CH 3 30QOc * (CH 3 ) 2 C = CH — CH 3 + H 2 0 

2-f*i'«H3snt«?wj-2-'* c i 2 -*i' 5 £*"<: 5 j - 2-3 -< 

WT ?NI? : T ?rafi l H §l a-^tSIESiTO S’lf 5 ^ (Tit l CW*T » TO 

mjwfegftfr ?t frcPH ss&s mT ?i? i 300 °c TOror? arsi?^ to? *jT 5? fesfcaro? 

?T?JCT 'SUWftM i 



a i, 

,1 

CH, — C -CH, 

,1 

-’on 

Z-Iw^rte ^ >- 2- , 3 p l 


(. u ssrspft 

300 °C 


CH: 

-<c 


CFI, —C = CH 2 + H,0 


j - fitaTTOf^'S?T1'S - ! 

(5firr«f-2-*5f 'atituiwdvtf RIjmii sM*( -frtfW's csft't- 1 -?? is Rfoni £M?to ?r cm? 


TFT TOC? : C44M 2m CTlW? ^«[!35 - OH 2W? 'T1C5 fTO «t *R1mTO? CTO 

otfm «nrrcsrtPrara •flftdfc [(NHOjCefNOjk 1 ! sroi c^sur ?? i 

H l ’gtScg^ s?*t ?TT SPSS'S ?5 I ■ 4 UWWI^*M S^ri^fro ?T - OH 4 FW? 

i£lj& ^TH vw *liw l 

R - OH + [(NH») 2 Ce(NOj) 6 ; “] -»• [{NH 4 )jCe(0R)(N03)j ! ‘] + HNOj 

"SIR ?Ht? 1 40 - 90% g?^ 4>lwtl •H ilp5w v lllJ4> r jrs^t cadlUnW 

'SiM%Wt3 Rh"® TO I TO iilB-*l>i ?T ^ITO%T CTO <0? ?PRJ? CSHTSt ®f5w ^ I 
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^08 : 

,*g_ O^ J ^fT<r (Ethers) g 

< A^ i lt> ftwiwl ’3r%c®f j r ’Hsrt'i? ^iTR <a^ ^r feif 'auM<n^«i ^srw 3|jtdl?«i ^ ^c?r c*r ctH ’tfo 
to «ti? t®fra 3*rr to «ro \ wfaoMS* t^ncarar ^ 1^5 c n H :n .; 0 . ^httr, n = 2 . 3 . 4 _ 

I dRF TOR# ^TO> r _ o - R <!T, -c-o-c-. 

\ I 

TOfRH (Genera! methods of preparation) : ^SIR af^feg TOJ«pfS ^)f*tRM ' ; fai1% fro ^tpN TOT TOTT: 

i. ' a (lHw«,*i C**fC^ : TOUtl$f&4> 'aijMwsw* PtO*>r^ “stT? H ; SOj ^ifsrfofTS' 140 °C 

touimr to $vrt® ai^r tot to «rtR | 



iAWC5 stfo ^ *0 I*u*i i Ia b i ii]4» *nfH ’snsjKsr «w , sfg; ^att? to 

TO#TT -aijWC-filW TO ^4*W<P f~TOM AhOj RT AIPC 4 <U*J^Tft TOT TO I 
®$l*tfll*M(,»ifl ’TCJJfa't *1®% : ^01*W^>T $JM|$t!> (R - X) >3 RTfemT 3T 

few tot^t f?ro to i 

tsH 

R-X+R-O-Na -> NaX + R - O - R; CH 3 -1 + CH 3 - O - Na-> Nal + CH 3 - O - CH 3 . 

\5|«f . 1 2 3 4 5 

CH 3 - CH 2 -1 + CH 3 - CH 3 - ONa-> Nal + CH 3 - CH 2 - O - CH 2 - CH 3 (2-®ra|TC*rtJM) 

\5t-ef 4 3 2 1 

I CH 3 - CH 2 -1 + CHj - O - Na-»■ Nal + CH 3 -CH 2 -O - CH 3 (ffewiffe ?f, 2- 'am l RSI?N) 

*. « israTtertftm to = wigftfers w HTOj&b aicor), m<rr a;w i c< ii l44> <$1% 

(HBF 4 ) 'srTMc<Ms 5 i 3 ^rcricsrifapR to i 

AKORh 

R - OH + CHjN 2 ——- > R - O - C’Hj + N : 

: 

*tfhH : n3to*hc*l <t$R sr^STRT TOT #®5T 3 *TT7 H 2 S0 4 (TIN TO' ^ | 


■ f rtfc^ e r : CTOPTOTO 'HC.-fdfTOlV TO *fe=1 I 


20°C 


+ 

r 2 o + h + - osojtr — > 

N, 

>.0—►H 

0S0 3 H“ (®ft ^w^ 5 ! 

f Hi H HH ■ 

R 

®fetlCSrt' ^TO^) 


ffefenv 1 'SSR ^W|fD tm I 


¥ tT? H;S0 4 43 71W tvriif ftWM atlMI TO' I $«ftGr ^TOiM fRRW 

cstPs iife® arf® h' to *t^r ^c? i stsjr c 9 TPrr^ 3 

to to®t 4T&® 5 ® \ TOflfferrc to*i ^ h 2 so* >Af5ro5g?% 1 

wht 8 **h¥ 'sror Sfw c$m ^?sr (Jsr fer fro«t i if^rT ( T 

fro 40fro feg TOT^ra - c^r fe?f Sto^ to ?*JT<r to ntfc toxr ^to i 

^srra - 8|v£^ Na 'A? ' I fTCSf CTOT f?fen TO" 31T I 'AiRfo 'SirCSICvSiWif ftfSRJT SfR*fr "TO ^tt i 
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. : oUMmBScw >i M Wff ^OTiT^tVHW (3T^nr i’^R' \5% C%T 

«fflcetc*r< 5IW caror «3?S)tcar-i toi*! TOrr tanra? a^r apst tm ^?r i 


?ro ’fifes TOjfTO I 

TOm^ VRT, arfa^f itlfTO, ajftff^sr^ 4f^, Wife UN SJff^iT TOtf fajfaRTl TO ^Tt I <4 fttjRIW TO*f 

tTOlSTO’ll^^rf^^Cait iTOtaTOfeW TOapa^i^^^tcTOTCTOMTO 1.12 D i 


^5?T *tT<9 - ^.OO : 

C 4 H l() 0 (!W I >flfi» *1#, TO, HX 'S i|W Na TO (.TOE* TO*lf fafeKII 4W *IT l 

to?# ^iiuiiwrotf (brat's appfa to «t i t# toi? *n? h 2 so 4 to *rrcaf fasten to pito ctM *fcr to i 

CTH&f5%5^ TOTOtfSTB ftORIl CHIT'S I 



>► 0*> | (Aldehydes) _ ff 

fen# ()C = O) to :ror%© $.t$cajic®H (h) arr, mih«i<m?=i spto (- r) 'smr ^mn^r 

(- Ar} TO ^f^<r CTOr%*> ^llQ&ICSrw TOT1®[ (- H) ^ ^CTT CT OTfr aro aHW 4|j (fifths 

Oft-l WM ^TT TO *tW I TO ^TlsiW ^?l^vo C„H 2n O, 4|aftt*f, n - 1, 2. 3,.I 4 0^ WTTO 

^T#ft ^ CHO; -CHO SMW *MVi!$«i ■Sf'T’S W TO *TO r l (-CHO) Writ aj#r 

CE^PRT 2tTC¥ STO I TO<rf$ cam frailTOn (H - CHO), ^arpr^ (CH 3 - CHO), CSrtTOTH 

(CH 3 - CH 2 CJ10), (C„H ; - CHO) 1 



fe : 'a|)1&tfej>l3« (fWIM, $TOIM, CEfTPRIFT, C<H■Sri^1 f 7 **7?'is) 


^1^*1 3TORT (Structure of Carbonyl Group) : «(jl«lI'bRiR'* 3 fi»di|t*MI *?»|4V?1 5PF? TOTT <p|^T*i=n 
TJjPRt t afT^T ^TORI apiaR TOrpjlT) sp : TO^aflf^o I 



*fl mw anafr TOmpr frofij S p 2 ?{&&& toRUri to sjfilUc* toRT to to° v 

p, TOf^>T*T CTO TO | <J5I<H «TOT^ 3 sp" ?T?,TO mftSTCTO TOIWi o 

1 ^T 1 ^ (CO 'SPCTO) TOar TO? a?ife <TOfJ ?T SP 1 ^ ^ar TfiW | 4CTO ’IWit TOT H 

TO^af-'f TOT R I fTOfc ct ajmt '-S^ 5 ? arjJTO TO^F TO ^ C^TTO TO 120 ° ^TT l 
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5 ,'^ <mr?R = 



p, 'Slfalt'SH BTW TOfPfif*! ^faiUTOf 

W lW?I#f(^e = 0) W«M mw 4Wft> o-^T « 4ra*fij 7t WT 4'vsVIH snw I 

1 l^fl^ ia^v f^§S'sW§r?s ’^ktkr-'5ff%csFT ’’rarot i 

TO1TO SRgfa (General methods of preparation) : 'aui'ifisR&Ms G3l*Rr OTftTO <PM<pfS Wl 
RP4T : 

5. BtHH : 

(<!>) aft^rtf? *ljMC*R»1 BT 1 ° 'aijWt*R*lt* TO H 2 S0 4 JC 2 Cr 2 0 7 NajCr.O- tot ^3« ^3 
sf^s ret i 

kf$RT: Na : Cr 2 0 7 + 4H : S0 4 -—> Na 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H 2 0 + 3[0] 

3R - CH 2 OH + 3[OJ-> 3R - CHO + 3H 2 0. 

: CH 3 - OH + [O]- > H - CHO + H 2 0. 

CH 3 - CH 2 - OH t [O]-► CHj - CHO + H 2 0 

Ar - CH 2 OH + [O]-► Ar - CHO + H 2 0 

4 ^m<r e r « ifrfefiS ^SHisRPit to ctoj 2RTO?t i 

K ' p TO*f 3fi5TO 2(8f^r CVCE K 2 Cr 2 0 7 TOTO k ^ Na 2 Cr 2 0 7 

JJTO <ZR i TO*! NajCrjOj TO TOTSt KjCrjO, 'TOW 'stfop I Na 2 Cr 2 0 7 TO TOlk B^T 1° 

^ k«tm bi trow tro wlPW'WCTM ^ to *rr i 

(aT) fifftkk \sfT 4 1 C 4 ‘k* 1 C 4 > Tffo*\ fTOlW (Collin’s reagent) TO BRTOTT ®?t9\a ^srnk^lt® 8(^5 
rctt «irw i ^fror frorop GWkuft ctH (QHjN^CrOj. ^ctcs 

btto* «ftgpnat km (ch 2 ci 2 ) » toto^totto i 


<QH 5 N) 2 Cr0 3 

R - CH,OH-> R - CHO + H 2 0. 

gmcH 2 ci 2 

irc-jrcar snt*nk auHwRwa wm wnUtefes ^kiror i 


^ta i cw TOtro*r: jiwot wu sti^nk 's&mwitot <?nw to-t 

^3Tt TO i draroai sn^rfk 'aiJWWR.Wd TO 9 ! TOfi?r tort Pt»i»R ag»lii<wi ktfl SRllR® 
<p<n^T ^'5|JFrf®R|tra ^lk-jRf<5 ^3T I 

Cu . Cu 

kftrat: R - CH 2 OH-* R - CHO + H 2 ; CH, - CH,OH-s- CHj - CHO + H,. 

250°C' ' 250°C 

Cu 

Ar - CH 2 OH -» Ar - CHO + H 2 - 

300°C 

liTProg qgMtfcqftc ^ro g#s w k tot fiftsr 4 *reif% ! 3r?pm wrRC3r«nw i 
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iPTlTN 


^<1 


«, (flt* : SpSpPF 2% HgS0 4 « 20% H 2 S0 4 S^m TTOT «JI*14>(^W 70° - 80°C *’*Wiara 

tf*HT 5l)!4lfi%l?'Jj B fadjR | ^11^3 BWW , '5| $1?] 1%5Tf$5T WIC^I'5«T 53 3T «TC*T 

Tpf^*opi ^ wrafositra *t&9ss.syj _ 

„ 2% HgS0 4 I 80°C 

WaRt: R -C = CH + H 2 0-- >R-C = CH,->R-C-CH 3 

20% H 2 S0 4 

2% HgS0 4 80°C 

CH = CH + H 2 0 --» CH 2 = CHOH- ► CH 3 - CHO 

1__ 20% H 2 SOj _._ tstftJM _ 


8, i =rrwf^ cflcv : RQbii ecetHfab ctH ^ ^ i a^nrr^sT^ 

^ Rtsm ’oui-il'b^ft* ^ i ___ _ 


ftfam : R- CH = CH-R' 4 0, 


?■ 


•o 

I 


Zn, H 2 0 , „ 

R-CH — 0—CH-R' ——>R - CHO + R' - CHO + (H 2 0 2 + Zn)/ZnO + H,0 

— \ET^f --- 


a Rfsram h 2 o 2 ^”fs 53 i aft wrw form aw 'Sf’Prott wr sfwrst* i «r ^ 

'aiiwr^i3\b TOm srfan rar afore sra m \ ^ft , H 7 n T c*^ 

r —? 


IC'fW 




^TO'f : CH-> = CH 2 + 0 3 - > CH 2 —O— CH 2 - Zn -^ 2H - CHO + ZnO + H 2 0. 

'at'T 


& 

I 


■o 

I 


Zn, H 2 0 

CHj - CH = CH 2 + 0 3 -> CH 3 - CH— O— CH 2 — - > CH 3 - CHO + H - CHO + ZnO + H 2 0 


m 


e. ftsw aftcM *jmPi 3I3 ®i3*r c3w : ^ afore? ^srMfoyin b <wwPi 3 it»i<i fast *tr«^ 

3S3W 'SbMfvis^ll'b 53 l 

3T < 1 

RT3F3T : (H - COO) 2 C’a -»■ Cat Oj + H CHO (mfojfo) 

W . 

(R - COO): Ca + (H - COO): Ca- > 2R - CHO + 2CaCO^, 

^tn 

(CH 3 - COO): Ca + (H - < OO > 2 Ca-> 2CH-, - CHO + 2 CaC0 3 , 



ch 5 

■CH 


O 


O 


XH HC. 
H 3 C^ "o" ^CH.; 


3FT3NC3: 15 -20 °C W3Wt3 '»l!W'#3t e f % 

mmRp'SR* aftre fofaps *tft fo? t?RTfo 

m 5TS “’uraisifeat®" (ch 3 - cho) 3 w ftft ^®r 
i m 128 °c tfsr cw*rr f<®T< e t ^ i - - 

w<s o °c ^’watnT sipiHJ ^ '-rff^C'S srer 

735 ^ir “(3®|»lfe5^5" 5TW3S *ll*i»IM S«irg | jfft w ^?k ^#1 JR? 

WW 246 °C WGmRsSJ^W Ji|tf|(v3M«f. ^tpTE >1^C*1I!51 *(IW W»1 ^?t?r 
’tT'SW *JT¥ I ?^i™?Rl <pRC<t > CT 1 B 1 ■'PptJ'J 1 *fl?TPW ei^lii jj^“f 

®T7 NaOH 3'H 43 21 35 IW 4321 

2CH 3 - CHO---»■ CH 3 - Cl 11 OH) - CH 2 - CHO -> CH 3 - CH = CH - CHO + H O 

■sn*!3*i 

•a R&mfiJ!;* v5)+«i«f Rf a ra; f?r 1 


ch 3 -ch-o-ch-i h 3 

I I 

o o 

I I 

ch 3 -ch-o-ch-ch 3 

CT3wfe51?4) 
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Ob- <PW : fwfm ^T3T 

NHfSNRN : r*Rfc >5 p fft’ 5 >T >f5<] 5WRN '5)1*1 C5? T R5> *FTl'3"$ 1 <l c r 4*<i' iW 3ttC$ I 

i. Both R$I<M> f>i*i'&l<f F*fa *f§t , 5T: 

*d^ef : sjft^HOT JSN 'H'Spr fe?r «IC® 2-4 <7#fST 5OT^ Kill'll 1 OT5 <KS "39 'SIW 

(50 -60 °< t ^ f^^RTRT C5C5WK3 i 
<itfc^K: f3\5Er f^rsra simra W3IT 55 I 

fS ^ ^ pg : ftspg uspifi; ®Hi«lfib5l?,J» I 

R - CHO + 2[Ag (NH 3 ) ] OH - 6 ° - > 2 Agi + R COO NH^ + 3NH, + H : 0 

AgNOj S^r 2 WW NaOH OTN W Ag;0 ^5 Wt 55 I Ag : 0 30% NH 4 OH 35 ^5 59W 

s%f« 55 i AgiO + 4NH, + HiO -» 2[Ag(NHj) 2 ] OH 

R - CHO + 2Ag*(aq) - 20H"{aq) -* R - COOH + 2Agi + H ; 0(1) 

Tjl^fn ft^ST^s : 10% AgNOj S5W 30% NH 4 OH 355 I S 2 fife's W faaNOT aTOTNCoT (NSW 55 i £ 

;g^eRj 5 T «0 'S15« NHjOH F*N (TIN WET f=55tsi5f C5t®OT GUN C5TSGN ^T4 W* 5NT 55 3 555$ 5w 
155555* | AgNOj + NH 4 OH -> AgOH - NH 4 NO 3 - AgO! 1 + 2NH 4 OI! -> [AgfNHO;]OH (w .*!' 1 ^4*14^) + 2HX). 


5 . C*PaR|” iJ5*1 ^ff^t : 

s '’if^'-'TOT' NPTHT •^SIRN «5W (f©5 

NiffTSW f^R5 45 9C5T 2-4 CWITjT (TF5f®Tv 5f5 e f C5N 

55N fopfaw 60-70 °c sTNsmani i - 2 555 1 

'5tfC5’5 t T : a*Nf5 (I) (CujOl 35 *’)!'%& 4Wlfa 

swctot? ^jft 55 1 

70°C 

R CHO + 2Cu(OH) 3 NaOH -► 

R COONa + Cu : 0 i + HO 



fS3! i.Aij : (TF5f®T° 555 'RNH 515# 


<7# TSTSJOT’ 1 ’! 5ft 


fttWW : NjpilB (5jiwf®5!t^ G5ff*t5 CFtM' I 

r .vsfa v 555 ; 5 NT 5 5 M' , .*Kl>‘l w* H 5 CT 5 5 C 5 T Wlftft "N'T Wfe CWferrsr 5S[j>rar5 Bt«c£c5« (NaOOC (CHOllJj 
- COOK] 55*T 5N ''ifiwtlN firisp® 5*GI 50 - 60 °C ^TNRMIS ^5® ^5 g57N 'nF-sRl'S" 5sf^S5> wI'JjI (NaOH) 35*5 
C5N ’SMtHT^NT 55 I <& FN? C5 ! 5f®R 55^ I 


: -H|Hr*5I?l5 C<CHfe<Pl3>< S^'R^'S 5RF S 5W I (.<j=?f®i; 557N? »(C'o|^ I 

C5. 4R7® OTTf®3TT5 B|<K2B ® <a»Pw<p OT55T5 “'iRkk,'® 13 

OTlf*5W 5TN5N 5*57 55 I 



m- 


1&ST5SC5%^rWl« - : 

i(Q5 ^ItW '3C'5f1W4 fiffaNN ® faCStWf flK , 'a()|sili&5l5® 5f s T'S ^5 HIW 

' SOSt l Wi l fatSRIN 3m^fj=il5'i ©A’lff 51 C5N? 



- 5.«5 : 

A C5Nf^ 5555 cSj'UdMsI^t® Br 2 a^c.'-N ®iN 5T?fOT 5 c fll*< t PC5 i A 

B -a c fe gafe (TP5fNs S5*r 5ft^t aTF^T I B 'SHi5lt*lvrf f<f&>5l 
£N*f5 SHOT'S C < PW 5T I 

A, B « C C5H M fife's ^5 I sjf%f&' OT3E f5felt (TfsTT'S 


'aCS?#?S5«T 


B 
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iPTTTR 




<WlftBflMI RQrat : a-^foSfcBR CTt ^>1 CVt<C<* 50% Srfffa ^NRT 

C’TFST <TT ^sf^s *fi>TCT3 OT'T >f$CT1CT ftfaRTt ^fSlOT £f% ^ ^ fcf 3RM 

i ^<t ^rwi ^ 'iJiwfe'sr?^ mfe'-v tart%w *rf?ro^ ^ ^ 

f^Srlfav* ^C?T i 

2H - CHO — a - ) ---* CH, - OH + H - COON a f to* 

Wf*f 

_L-_ 50% NaOH sppt 

2C 6 H s - CHO-=—► C 6 H 5 - CH 2 OH + C 6 H 5 - COONa 

O O OH O 

II II NaOH I II 

H-C-C-H -* H-C-C -O-Na 

I 

H 


4 *F3?R?r T«g '3fl?K-fa©rm fafa-TTIW f^faRTT WT t {ff R W 

(cci 3 - cho) c^twr a-^tc&iC'SM ^ m '■ct <hiIhs?imi ffeir«Mjrwrw su rt i 

(3WW OT!^ET W^TTW ^S<3 CsHMl^ « OT#¥W lSvt*[ 5$ I 

CC1 3 - CHO + NaOH ~^> CHCI 3 + H - COONa 
___ 3 2 I 

^rara, 2, 2 'Si^fswi^T car’TRjtsr ( ch 3 - c<ch 3 ) 2 - choj a-^srcsR «T 5 ’iW*<i ■a 

RQrit 2 |#r ’tK? i 

•^jlRetiwt faftwii* c#*k : faRHiiit; ^ *frw ^r i to w c^rmg^t oh wrr ^13 

^SRf 1 

NaOH ^ Na + <a<t) + OH’,^ 

OH -iR# PfS&'S^Fftn I g OH" ttditWfl' 'a|) l g lfe^ l ^f,'b< l 4 l 4P»1 

5pT^f •5lfW?H (I) I 


0 

0 “ 

“*1 

H^N 

1 


H-C + OH" = 

^ H-C-OH 


1 

1 ( 1 ) 


H 

H 



ft^frr *itc*T •■ ^orbh (i) -a^ $,1^1^ wreR (H~) ^’Rr jq^f& a-^r fofR wj<r 

<W^W ^5 1 ^ppr i<)f5T^ ^ 'auMR)^* «rf?R ^?T I «iRlT *RT" 9 fiT C^TH^T (H") f^f^SRT ^JRT 

^ijrrh « 'SiJMc«>i*c 4 i 1 



0 

II 


o 


H-C — O" 
ai/wraH 


+ CH 3 —OH 
WR t* FI »n 


*- H — C + CH 3 0' 

I 

OH 

O 

Na + II 

H-C - ONa + CH 3 OH 
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*iar 



3 OT 3 NI 3 : C333 miWfc T f Ts 3T RtBlMtf *tiw a-$1$CJ!tlWH ’iWJ 4^313 -831^ W 3T 4f3C©3 

- •" ^Ftj^f.A PicBfOt-a 3wr R(5 hj > 333 ctK ^ 333 i tt-s^cgtoerc-M 'srcs 4 *ra^ 

'sjsw ^rtsr w 'st^msnr *r? w ’swtct 4frre3 Rterara ^ <>i4P*i ctIpr ^RMHipm 3a? 43 s. p- 

3t wiwi ®i<o1^i wt*t ®*,*iar 55 i ®tfl$.3 e Nn*r: ^ NaOH 43 53*1 vwi ^ hci 4frc*3 

^.‘ ,r r '“ ■ ;3 -“—*— -."" r - r - ■■' J 3T3IOT SgMOT iitw®W $^1 jI “PM i 

xj a Ol i 4 3 2 

2CH 3 - CHO -* CH 3 - CH(OH) - Cl \ 2 - CHO 






fo fpriH mtr (RfrlSrs wNfegt® 8 'siiioiwimi $»3 ^R*p 31 ^pw <?*’wp srrani 4t3> -piiIotm 

<f>3r 5 s i 4 fuQm i ffie* ’3it»TE*i Rfasr 3«Tr 53 i 

^i rict u s $u® TACT sjf®' v tiR«s ^i , i 3 n^ c f 3 ti> <RM uciu*tji*il«^tR« $^t?i 3513 i 

CH 3 — CH(OH) - CH Z - CHO — - Cl I, CH = CH CHO + H 2 0 


'»J1*1'i*l ^+4CM3 C#f*T : fiSmiflj *t 31723 53 I 

S(VW SfT : 4 SfRn 43^ ^H R R (11 53 ! t^IRdC^ 'SlJWfej'l?* $W<fiE*i 3JT3sft 3^, a-33^T 

^RSTfspr RPR C3 C^PRI tip?# 311^3-(C - H) 33 i*k,<p 'J3 5 7 3>C3 431 VlGRT OH' ^ISPHI 
$3 fgfecS CTC4 I M I 43sf& 51$(&IC'3R 3351^ &BfTT>3 f5CTC3 ’SM^lR'c 501 ^WSR (I) i 

NaOH i=^ Na~ + OH" 


OH- + H<^CH 2 -CHO ^ 


H,0 + :CH,-CHO 
_ (0 


HfPr 3H: 43 ^ 3^wi!t*r spja tjst^ <- choi cm-kSpmR* #»im« wt ^ic-Sil^ra st^ft 

Svig- 3*C3 i <ww!fa*iiu 3 tt?r to ssrrc' i *ra' •w^nraw 3W ^ ooh^wij «uhi«« (ii) *rfcr w i >a 

i|^^1%£F5TW OH ^,^^1 


<S. 


CH.-C + !CHi — CHO 

I 

H 


cr 

I 

ch 3 -c + +:ch,-cho 

I 

H 


O 


OH 

I H,0 I 

CH 3 - CH - CH 2 CHO — : —► CH, - CH - CH, CHO + OH 

OD 


►► ^,,^^..< 6 1 T^ujIm (Ke tones) P 

to i g) -spw ()c = O) tiRr$53 CTisr^i tjffr ^r feg «riW4>i^«i' ^'iRT wnnt 5 ! ^rw 

fs* ^ RscBr 3*tt w 

S1TC5 I 43 3 TT3t3 c f C n H 2 n O. n = 3,4, 5 — 

.. ?«lrfpf | 4 I 43 

>CO CTO. R - CO - R, R- CO - R', R - CO - 
Ar ^5Tlf3 (Rtm $41^ I 

3W3*f 5 ((.t'lierul methud* «f Preparation) : 

J. CTWVblR «lj|*ic^l^c*13 ^R*r : C5R35®# WR?PR^ 

3T 2° ^IFWIW3 5TJ 1CSO, W K^Cr.O, ^RT 
Na 3 Cr 2 0 7 3I3T wlls« 5C3 PpcIUi** 2)^5 53153 | 



fer $.i<H : csir^nRR 
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■9 

s% 


■Tk 


% 

T 

I 

W 

0' 


K. 2 Cr 2 0 7 + 4H 2 S0 4 -> K 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H,0 + 3[0] 

3R - CH(OH) - R' + 3[0] -» 3R - CO - R' + 3H : 0 

: CH 3 - CH(OH) - CH 3 + [O] CH, - CO - CH 3 + H 3 0. 

II 2 SO 4 

fodJrws c^cji wrk firfsRir jhi<h ^ \ 44 ^ 4 - 44 ^ 

WT , 51«ra' 2)011*4 1 4TO3T H 2 SO 4 ^ KMn0 4 iH'fW'S WRRT 4HSJ4 4?T TO I 

r. ri^icsh ^r 9 Pn 3 r e f: fwsttr s*hc<m 30o°c ^mranr CTwsifa 

4T*R?P 4RH?T «(iHC<M^T C4FF t$VM ^Q&'ICBiW 1 =r*Pnf?rc> ^ fetS l CH <> # 4 vb ^ I 


R - CH(OH) - R' 


Cu 


300°C 


> R - CO - R' + Hj 


Cu 


•*lW! : CH 3 - CH(OH) - CH, ——> CH 3 - CO - CH 3 + H, 

' 300°C 

«. tew taftobu <wl*ii5t?i™ wt c<^: i^rsm^rtfw < 5 ^ 4rite ^sriht £sf 4 4sjHf»ram 

w _ . . wr 

(R - COO ) 2 Ca-» R - CO - R + CaC0 3 : (CH } - C00 ) 2 Ca - -> CH 3 - CO - CH 3 + CaC0 3 . 

8 . (SSR lirfSps C«tFF : 1^IIWlJ?i4> •sfo® ^SRIRT 300°C ^mnmr UTff HW 4pgfl$W 

(MnO) '5I«W 'sm^RRT (AJ 2 0 3 ) <4? ©44 SKlf^S 4RTC*T f%tSl4 1 

MnO/AI 2 Oi 


2 R -COOH 


300 D C 


+ R- CO - R + HiO + CO, 


^Tt^TT : 2CH 3 - COOH CH 3 - CO - CH 3 (fftHlFTH) + H 2 0 

vi^Ptocw ■sjcjrt afraW s arsiw Hgso 4 ©4f?f®c\£> h : so 4 « 60 °c >sT , =Tsn3Fra' ®t#?r 54^44 

TJOTT &2fT‘ t TttR 4114 5t44f 4*4£<?T &2fr4TC4H ©^4W I 

OH O 


CH 3 - C = CH + H* - OH 


20% H 2 S0 4 


->CH,-C = CH 2 


60 °C 


■» CH, - C - CH, 


2% HgS0 4 

^ 44srr'j»ra4 44ft4wr w , i?rsfT i i sins 5 c^n«Tra «hmt^ at?*f 

i ^rs?^ 'sj*rt 44^ 4tw ^ 1 



Rt4 4NC4 t ^c=0 fwstifB ^C —0 C4W 5p*Ff ^ af^lw i « 

f*tl»iW4 ^c=0 P-srs^r^^ Tuc'TTsf'T f?-f3Rrr 'arrmf^nr yc — 

WTtSR ftfe’JI 1 ^c = 0 , 'il|$|C'£H wffi C’fH!? f%¥^C = O ^IW I ^T- 

55!^ ^’IWT?' ^?r I CITIST%pT<r (W3! ^C —StJlfiiFa45 ^ feg^-c — O 

<ros ori'Sla otc&« *nr 1 nf^o ^ggpTOT^tr^r^R^rgOT sp 2 ^ rwwh ^d> 1 

i>. 4f5r$ i 3Rt^ aici 3 «w 'sutwiwll!^ ^nw iflfSra - gn<ntc®«j f^faRnrr 

wnSTIT^rf^sfr RwSH SJ^5 4S4T I 
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* 8 * 


<T 5 mriT : fcafTT *0 




o 

II 

+ R-C-Cl 

0 

» 

+ ch 3 - C - Cl 

o 


o 


AlClj 


'SRt^AlCl 


C - R + HCI 
O 

C - CH 3 + HCI 


o 



+ ©-c-c\ 


^RI^AICI; 

wr 


®- c -® 

CWSflETOW 


4 faQhylfS OTS fvjfeRTT I 

fapt?^ cTO* : 4 ? w$ f^Rnrr siro f® c$f*r i 

T® ^f^thT WfjCT ^0 %*m c t TO 'aijtMlwfS^ fotUH i 

CH 3 

<g)-C sN + CH 3 - MgBr @-C = NMgBr 


0 


[Hi 


2 H-OH 


<g^C - CH 3 + NH 3 + Mg(OH)Br 


m\w : 

i : 

‘Sew w*^i-si srcnrsMT ^rt?nf$a« nh 4 oh <?n*r to 

ffer ?' c-fi S'a® i 

: ailEIIC^ctfd ^ ^ | 

CH, - CO - CHj + 21j + 2NHjOH —1 CH1.4 + CH S - COONH, + NH 4 i + H 2 0. 

(>CO) i 

’’ftital »Ts- ^ : 

■»lfNwr : *r^'HW ?lftatf|5T ^ TfCHT ^siWffT OTn To aWW TOT'S I dFS 2-3 FFTSt 

2,4-'b1^t$c3jEFHl3*t *!^lfo*T S^f l?im W I TO1W >1|llHJ ^ST*T a*3 I 

: 5,^5 TOtTO ^*fs< 7 TOf? 5 J i _ 


- : - no 2 

-r = Q + >i,N— NH~\C^— no 3 

R ^ • 


R 


R 




no 2 

C = N - NH -<§)- NOj + H 2 0 
feTO 


*t5Wl *R O : <*I?1-^T (l.egal's Test) : 

■nfhpt : *#sft%T ?SFT ^n:*rr 3-4 C*fi 5 r NaOH a^t OTTa TO TO^ ( 7 FT&T OT#TO 

wsw®^®! PiW^nr i 

; SfTO %TF» ®TM (Ruby Red) STpfe 5TO<T I fof’SFf TOS^T T^W 53TI 

( 1 ®^ ^ICs (^C= O) l 
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$5^ 





2°-'S0WWtit*IW- H 2 S0 4 ftfefs K 2 Cr 2 0 7 Na 2 Cr 2 0 7 OTT 'Bftfite ^ t^C&FC I 3°- 

^JHWT^TWS liR^ gtfaFTO ^?t ^fllT I ^ fltlSwIld *OTT C*ilPre Jg fW? 

3T5PTTI : C,H,0 'afi'tf^ *iHPf& ^53»T C^H, A ^IWTObftrf W&RH SFpfa ^ A 

fttfftr'* B C^M Sttfjf W | B C^Hfl?^ '9i*tP^ 15 r TOT ^TEj fatjlvt <*^C*T *W $ 

I 4 € B c9ttf ijlSw* | 

: B C^NflfOT tfCSrfftWf ^£3 W£^ fe*W Wl 'S W I 


H 

CH ,-C=|_3=C-H 


H 

l 


H 

I 


H 

! 


CH 3 —C = C—H CH 3 —CH — CHa 


(t^TRIFT) (%MM) (CfiflpR) 

B C2#P t A C%*t<T f^r^l WT GSJtPR - W i 


OH 


/. a ^ carnm-i (ch, - ch, - ch 2 - oh) n w G£n*tm - 2 cch 3 - ch~ ch,) & 

c*HlHc4>t 1 a rft s if& to 1 ^ a rifttfi* TO 

C£[T^m-2 (CH 3 - CHOH - CH,) I 
OH 


CHj - CH - CH, 


AItOj 


350°C 


* CH! - CH = CHj + H 2 0 


O 

i 


O 


CH 3 - CH = CH, + 0 3 


I Zru H.O 

CH, - CH “ O - CH 7 " > CH, - CHO + HCHO + ZnO + H 2 0 

^ {^tftoO (ftronsr) 



5,. 


Wt®SlW^T-^8 : 

i. CjH s O 'TOfTO iRjWSS- TOE «tft^ TOPJ CTM A « B I A rft'lfc 'ailttJIWMVtf RQmiI TOfa TOC 5 T« 

b ctM® <a RPtoi i sM^^grqt i 'ftrow ^rgfror ^Pf? ©to fer 4 ,to ^t*n tort tow wK 
c 1 a, B, C ctKf%i# i W? ^<r to, 4 ? t(% Tife i 

CjHgO 'wr t tft^ 5T5RR5 wr ^ srsrr^ cttn a-sbw infill ^iskst csd ^.*tg ^ i c 

^TTOTOswif , i^t ^?rc 5 T'S d ?ror i a, b, c « d Prt*r *Ri^ isr, ^fT« t c « d c^t ^?r 

■ 5 IWT ^ 1 «IM ntsfe I^Bf'f ^?IW? 

«. TO <PF^ Rftf W?F^g 5 Atlcai^I^T A. ■ 4 W fiMilPMWM B«C ^ 9 I 3 ^ I B 

r*cw i c 'sfloriorotf ^ f%s c*R^s^*f i a. b « c 

(5fe>vi W >^Rv Sjfsfij WPT^lsfS^ Rfe?It W^tT'G I B « C ^ ' S TWI " p l3t^R '3<$PT TO I 

TO ^nsf& *tF#?r ■g^CTOT^T ^T igrflKa^tW^fft 1 ! ^C5 TO?, ats»]R*Pfl(. , -R TO f% 't^c.’lliSla 

G3pf? c^M s(1W 1 Wl'lI^W ■HI* TO ^tjfl R&>ai i ^■'Isf CTW '5IWT fa*IM 

^Pf^lf^TO'TTOW? 

C 4 H» TO=tfro 7 T?ITO ftfSft A 'SiIWftH I TO 'SmrfaTOTO W C%TO CTO^ l 2 « KOH TO 3 ! 1 W 
Rfom <TO ^fT I A CTT^ISw ^tw HBr TO Rfero OT rfH TO ^ 5 tW 'SUW»R% Hftpf STO^ 

TO^ 'SITO si)^ B '®iI1 s TfTO To I TO '3C®ilfW<f'<M?r TO WN' h ® TOT5T TO TO*I 
RfaaJ I TO?E TOP* TOR C 4 «l t TO i B »I^T TO 3 A«B *HT^ TO TO, ’R.fJlS Rli«l CWM I A « B CTM 
Ijffrg ■SJWT C4 «hI 5 *)|fi|f^4 *l»liya! SfW 1 ^ TOTO- TOTO TO I 


8 . 


tf. 
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» I <p l4T^fgi<p (Carboxylic Acids) _^ _ 9. 

(7PR f«K OTtC*fff (- COOH) «fR^ ®Rt?<ire *l«fa|f*r<$ Jlf^TO W 

m& i (- cooh) ^ *t*rr (>co) « s^af^T (- oh> a ^f& »ru.<w ^ 

4&Rr >a 'Stfe(*'» ^ srrw i 

ywi<M4l%i%^ isft'bw 'fif’re ^T i £si<i 

i*|f5T5 'SlJlfaOPfiJ-t « 'SfflWICTlW £T^ *US ‘ s (113‘ I 

7r°^ ^#CTffiy nwt+l^Tflfa* tafJrcs^ 7ff‘JH e r ^;t<cs 
C n Hi 11 0 2 , -a^ffC* n = 1, 2, 3 S'Ailfi* l flNllMlft* 4^5 
(H - COOH), IWWlf?-# df’TO (CH 3 - COOH ), C^HCSrlfw 
■af^ (C 6 H 5 - COOH) SPsf® SHI^f i 

^TT'tfiT'T 4flg% (General methods of preparation) : f*R5?T 

*p^wrr wrm 5 PpfF«fa<J> 

3^5 ^RIT ^ft?T : 



for $.:»b- : +l4ft|fil+ 


i. 


^JWW l y i *t® : alftsnfir arjwrwi*®! *ll5tt>(il|i| WftKFTWS 6 ’TlqtvSRl^ 3RPTTC*f ^5« 

sn^nllr atwc.<>i*<h aplw anfar *c?r 9 tf3*tr ^ i ^*ijf ’sfTPrf®^® *pRtra stiff's 3CS 

>af3TC® i 

K 2 Cr 2 0 7 + 4H 2 S0 4 —-> K 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H 2 0 + 3 [O] 

R-CH 2 0H + [0]—-> R-CHO + H 2 0; R-CHO + [0] 

CHj- OH + (O) -> H - CHO + H : 0; H - CHO + (O) -* H - COOH 

CHj - CH 2 - OH + (O) —► CHa — CHO + H?Q ; CH 3 - CHO + (O) -> CH 3 - COOH 


-» R - COOH. 




^wwftpm qitf faflqp i: ?i rih i 5'* c^nst artfar ^nripFrer piw tm ^?i 

5E?r afercr ^(W?* g ■»ki 414^. t£)!>iCJs , 'tf4 c r$' *?r i ^r4f^r^ d^P& 5j*gl'a« d!> Saw i 


R - C = N + H.O 


[Hi 


> R - CO - NH 2 


H : 0 


;- ! iH 


-> R - CO - OH + NHj. 


m 


irr* : tfapr wfm ^ *5 1 <s fifaroifa* otR’Rt 

^PT^iT ’ISTSlT'giir ^f^iiilt C^CIT ^T^T?T ^3T ^ I __ 


■a. ■'SOplfosf : 2f®r^5 H 3 PG 4 ^r?FiC« 'S|j|e 1 ift>^, HWI'fll'5'b (CO) « 

fsei’W arorw ^R?r 350 - 400 °c ?Wif afro srj^ ^ 1 

ch 3 

h 3 po 4 

R - CH = CH 2 + CO + H,Oc*h, 


+ R-CH-C'OOH. 


CH 2 = CH 2 + CO + H 2 0 (5 fta) 


350- 400 D C. w5Tn 

h 3 po 4 


ch 3 - ch 2 - cooh (csrmTc^ttfw dw) 


350 -400 °C, 

8. C5*TT"Spf CffiV : C5*T *JT ^ fllpHtStd ,J TIW ^S® <*»-SK.« i t 4l1l> "SflS f<i<.5jfito 

*i4R(Pi+ at5R® *#= 1 x 5 w 1 

CH 2 - COOR CH 2 0H 

1 15m i [Hi 

CH - COOR + 3NaOH-> CHOH +3R-COONa, R - COONa + H 2 0 ——» R - COOH + NaOH. 


CH, - COOR 


CHiOH 
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) b. 


TOHT fajBlCTT TOR arfaRTTT : 'SiiH^^'b 'HTOT fttIJK* TOTR 
*fT'S'?rr TO I 'iWM ®r!<K> H3SO4 *8 K 2 Cr 2 0 7 W <imlo TOT TO HtOT I _ 


K 2 Cr 2 0 7 + 4H 2 S0 4 -► K. 2 S0 4 + Cr 2 (S0*)j + 4H 2 0 + 3 [O] 

R - CHO + [O]-> R - COOH 

R - CO - CH 3 + 4[0]-* R - COOH + C0 2 + H 2 0__ , 

"5wtBT (?OT TO TOHlvSSTttTO *Rrsn«t 4t*fE TO I IwliM 

StTTO i£|?sf5 TO <M^«I R iw ff ilf^re 5? I 

: fstTOI^ twfTO COj ^ RW Rfen TO! imUiHhPi* 4lPiwa Mg 

TO*t ^*Ijf <K<I I 

R - MgX + C0 2 (®V) -*- R - CO - OMgX 

TO^Iro 1 Mg *14*1 'ai g t a 1 TOTO -STUa f^Cglt^l'* TO »lt4lfi|Pl* ^f^TS TOT 1 

R - CO - O - MgX+H 2 0 -EX R - CO - OH + Mg(OH)X 

twiTOtWT s CHj - Mgl + CO -> CH 3 - CO - O - Mgl -^+j> CH 3 - CO - OH + Mg(OH)I 
jfips? t4flBt I M«1 *ftf (Resonance Effect of Carboxylic Acid) : <Pl4Tsifi<p 

^%jf5py afire fiffii hot sito ^Qeif^p® to i 4 tot - oh tot 

_ COOH ^[C43 - OH fT C2|f&*T (H*) I CH 3 - CHj - OH 

^II Jp W CH 3 - COOH 2TRT 10 1 " **f ■*ff^F*TT% tfrfW i 


H 

i ..* 

CH 3 -CH 2 -OH ^=ar CH* - C - CM H 

($$m) h 


H 


5 * 

CH 3 -C- 0 -H 

* 1 ■ I ■ * 


H 


CHj - CHoOH TOt CHOT ^ H' TOR ’fife® TO HjO + TOR TO Ht 


/O: 

Ml 

R - C - 0 - H = 

:0: 

1 + 

R -C = 0 - H 


:Ol 

1 ^ 

r-c = (Ah- 

:0: 

1 .. + 

^ R-C = 0 + H 
■ * 

(1) 

an J 


(III)" 

(IV) J 


'aprsTfS'U 




MC*r l H*I H&OTT ffM 1HX, HES® l fTO II HX ^T^TCTO I *Tv HH&tOT TOTTO TO ■^Ih'S 
TO l TOR H < ? fr l OT TO fTOffa 'SfTTO^XP TOTO TO I II Rs. H&R *iil<Rlf 5 TO TO I 

HHilOT III « IV OTTO^R vfejR TOIW ^j® sjfsi'S 

«MC^W^ TOR 1 TO^ l faPl* 4fTO5? WCft t W R *|^7RT TO7TO TOR « H* TOR HT 

«frtro Rsx*rc*f sp g*« h,o' tor ^vtsf to?i i 


: 0 : 

R - C : 0 ^ 


H 

H 


: 0 : 

- t .. 

R - C = O + 


H -0 


< 


H 

H 


(J2$}H (H^) WT^ WW£^[ ^f?r ^5 C^f*T 


Unfiled Notes Page 128 

















































































































































































58^ ??RR : f%fl? 

f*T?T (Industrial Method): 

*11^C?IW*Ht? C?Rs : ??? afHT 300 °C - 350 °C 'SMUMR ai^sr ^TT 5? 4]??. afra 
'sm wup 3 ^ ^jt 5 ? i ^i^sr *irsR? wv*\ ars 4f?f®? 75 #? 5?r^ 

*mr 5 ? 1 4 ^ 8 - 10 % Sqiwife* <*(fm (CH 3 - cooni, 2 - 4 % (CH,om 0.1 - 0 . 5 % 
cErr^frc^TT^r (ch 3 - co - ch,> stir* i «pn? *ncs 4fim$ R 7 ? .aftstw 

tviulwt 5? I frife ?t**tW fW ?R7 F*RT ?s?T 5? l 3PW £R? *nf?? Ca(OH ) 2 41? 3flW 

t?TRtfW 4|1%®? RRj*?1? 4>iWp|«|V| $SJHC5& ^*f»T 5? 1 fsr*rt?*T « cafTTRH f^FTRl 

Rf^RTT 457? *T <4?=. ?t**t ?IWW c?%? «TTC? 1 

2CH3 - COOH + Ca(OH) 2 — (CH 3 — COO) 2 Ca + 2H 2 0 

<P*l«lf*t4l|i| 

tSVB’ 4jHf»l?|il fsTRRS ?5C? 200 °C wmiin? ^5® ??RT C^5fH i^f? ^nRHSRTT 

5 ? ^ «pnr??f? «NHf?*n? fsiRW^ 5 ? 1 jqw “ flfcmHflfl? ^ *rT$?" ?*rr 5 ? 1 
■■£ m. ^?hc?iJc* nR h 2 so 4 w arr? 40 % ?^tot Rf*f8 fsrrR#^ 

*fT®?T?t? | 

(CH 3 - COO), Ca + H 2 S0 4 -► 2CH 3 — COOH + CaS0 4 

nfefR c r ?S£? ^5?=?f? CaS0 4 4]f3Tt5T35 ’J'TR* ?*? 5? I 

an® t*ttWTfN 4TP1W 5 ?^ NaOH ?T Na ; C0 3 a?? ?I?T aPTfa® ?s?T 531 1 ^S’t? 4IR5 ^23® ?st? 

’ I ' !■_ IJ 1 f 1 1 

*HRr> ?rnf^ ?t?OT tpnw^ CTffis?R fsiHCW CHj - COONa. 31UO 41? C^TIR <ffs?T ?T? I 4725 

i»5® ‘SRta Cdlfer*' ysiHttlS ^ 5 ,^ 5 ? I 3Rt^ WllifllJl t^TRR? (CH 3 - COONa) C?> Hf7 

>iMR i 'SRiF t#ns 4i? snt? fiifa? «tfisva ?s?^t ?png © an? f?«^ ^rr'3?rr ?r? 1 

CH, - COQH-h NaOH-> CH 3 - COONa + H 2 0 

40%( w / v ) 

CH 3 - COONa + 3HiO ^ CH, - C00Na.3H 2 0 

‘ (CWT) 

[_ 2CHj - COONai+ H 2 SQ 4 — 2CH 3 - COOH + Na)SQ 4 
® Rw?i 4lf3p57r<5 ^v»5T 4S?W 4lf& ??^F? ?^®T ?RT '^Tf? ?sj? i ? ? f>< ?i^T 

c*wi? ^*r 472F cjif3iii!*t ^«itRif??s ijRrs ?rt i 

®ff[WT(>if!S<p nwt+l4T^|I*i+ 4if5re : ?twa? ?)jn?x5ifB?! ?ri?.i4T4|R<f -afSiw 57^? oncarif?* 4it?^ 1 
(i) fivilXl {RRf : ®ff?^ ^ ^9f?[ ® ?Mfo$!?4S ^qf^nE ?T®l?r ^Flft? 

’IIH?jl?tRiJ ?I?T fsWlt»I C4«f®?4 ?T ■SflRvo ?!R 4lfR® fiff* 3s?T 5? I 

<C^- CH 3 + 3(0) — * (Qy- COOH + H 2 0 | 

(in ^islnfefc jushi^^c^ 4il?lt? ?t?ii5r ?rt^ f?c*[?? c???^ntw iifw 

5? I 

rfn . n 

C 6 H 5 - C = N + 2H 2 0 ——-* (eh— COOH + NHf wt 

(ui) +JlR«r1W1 RRV3ll4 >1I5I0IJ : W nt? OTP51? 5?R R5RT7;?T ^3® ?RRT CRffen? 

t44t«Tlf.3lU W 5? I 

A*rt? 

2C. He - CHO + NaOH — C 6 H S - COONa + C 6 H 5 - CH,OH 
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4 Wm tot i ^rg cgtfsnrsr crcto^ <tr? hci ‘ s rr®*r ®ror 

<11%® f^CTC< fTOfi OTOTlf?fa 4|fa® 9 fT'Q¥T ^T I 

COONa + HCI NaCl + <^h- COOH 

+|4R|*1 (_ COOH) 4fif : fto><! ^f& <ltW? WflW <w4T3M ^1<W TO TO «tTC® : 

(i) fCTiT ’’llRs ‘ s ^9)**F*f : 

■»lfhpr : 4Rsf& <ltWTO ®fjR NaHCOj ®WRT Na-COj fTO TO® 4-5 OTTBT «W TO 

Sa<s ■sp® t 

^ftfcgTO: 'SHtTW 44SM « <rafR CO; <1JPT%f® 9 ftf^ CTOT TO «TTW 1 

R - COOH + NaHCOj ^3 R - COONa + H 2 0 + C0 2 (g) 

2R - COOH + Na 2 C0 3 -* 2R - COONa + H 2 0 + C0 2 

Ca(OH) 2 (aq) + C0 2 (g)-> CaC0 3 (s) + H 2 O(0 

f^Wl - V&f® ^HlfUCA - COOH 'SJTO ^*1%® I 

(it) yMiHilPM -#^T : 

3 4 SsR *qpT fTO ®R® 5-7 Wt&T <1% CW TO I 41 gTO ^ 

C#[©T clMTOJlfcR g^*l OTT TO i 4)^ 4RTTCMT0-1 M NaOH 3TOPP OTT>13f CTOvflT <RN TO I 


*t<c4‘TO: srou «*m toto i 

f*W: f 5 R snfqfDc® - COOH TJTO I 


1 TOT ?TTO 1 : TOPR 4jf3p5 ftsfflRlfer (H - COOH) TOff 1®g TO I 

4rf3)t®<r <lk=ra -COOH TjPTCTO TO WI#I *PT® (R) ^ (TO* H <TPfTl ~W TO I 

4W5T 'aj'JE® -COOH yiW I ®!W TOffr 'a|jMfi)4]$Js (-CHO) ^5? TO 1 - CHO ®l1® TOSt Sflfa® TO 
to %TOif^ vafro^ 4i®fi> *tfrof# trow i 


\ O" 

: ll 

H-COOH— ;H — C 


^f l » l fet; l l^ apW (- CHO) 

OH ■ H 


; o 

ill 


aPiS (- COOH) 


.-J 


-OH ! 


(i) ferotfw '3#f^F vsutpiriRnf fsriar® fro®ra ^ntdafr b^t *rr ^iTOttErw ftiro to <tf4f§® to® 

Pi'siRi'® ■•pm *il'!>*i Pi°i'»l(.'9 ‘*Tfir c T^ *pc 3 i 

H - COOH + Ag 2 0 — > 2Ag + C0 2 + H 2 0 

aifi.Q'5. aTO i Euiw y?H)T«i?TO Rrrara gro ctw [Ag(NH 3 )j + 'snw <tf$® ^?r w 
AgOH cstt^ AgjO ^.’ig ^?r i 4 j®m) gicn Ag 2 o 4*i ^f^fo i 

(ii) R'iiit'itR<p <aigw *pw * 11*1 ^ <A^ <w.<i 1 


H — COOH + 2CuO 


W 

5^T 


Cu 2 Oi + co 2 + h 2 o 

(iNTTOfa ^‘fSEW) 


(iii) %TOlfW <£|%5 %t#e TO ywftfcM TO ^‘TSCTof ^fS TO l 

RvucHifii^ 4j|3i'&»i^c»iic 5 l g< e lt4> ^35s ^?tr^ iikkiR wslvs ^ 1 

2HgCl 2 + H - COOH -- HgjClj | + 2HCI + C0 2 






Hg 2 Cl 2 + 2H COOH —2Hg + C0 2 + CO + 2HC1 + H 2 0 


f^nfw 4)j3re f%g TO CTOTT ^4%%® 4)fe —CHO t^TTO ^*%f® ^T <tTTO '^HJ 4|4R(R® 

4i •TO^Rrog^sM^TO^r i 
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5.8b- <PTT5R : m 


!£ 

NaHC 

h 2 co 

R-C 

m-i 

i|W <1*R5 5 : NaHCOj S Na 2 C0 3 Wt 5I#I4* 4|3|* (H 2 C0 3 ) 44 VWlWlIStll*! ■S 

W 1 H,C0 3 fig 5T ^r&ll^l 4f^T5 1 4f%55 Wt 

:0j5T Na,C0 3 45 3TTC5 4f^ 4fe? 4lR(JH!OT R(3mi 5S£5 H 2 C0 3 5C5 1 

3 (51311%® 5131 CO, 5IPT 5C5 1 

OOH + NaHCO, -» R - COONa + H,C0 3 - > R - COONa + H 2 0 + C0 2 

"OOH + Na'COj - > 2R - COONa + H 2 CO, - > 2R - COONa + H 2 0 + CO, 

bzi 

ffonfi 

®r#5 

R-C 

,\ 4(5 

4^TC5 

5>T57I 

1:77 > 

5OT5WC5'S s C®1WT ®l'4T^5i 4pns (R-COOH) 45 1 , f% *rf5iITC55CW5®ift555W4^55 Rttllft® 
5^7T5 Wp 55t 55 1 OTT5T 5TC^tf%f%5 4f5CE5 CSff^T ®TTC55 SRW 5® C5f*t, if 4ft® g5OT 

WS 5C5 «* 5?5T5 H 3T155W H 3 0*'3555 ^^55515 1 4(5t 17E5 *1% ^ifw 55 1 

55We®TOT55Tf%^4(wf5r5lf^513rftS5i5 5t5If5^^ft5ra : 

OOH + H,0 R - COO" < HiO* 

^ 5 ^ i^'CTI 'Sr^ K = ^ — C QO~] 

[R-COOH] 

><\ (< 1 til|sr^ (KJ c£|<| TtH 4^ v©vs C<sf*t 1 

r5C5JT- H - COOH, CHj - COOH, CH 3 - CH 2 - COOH, C 6 H S - COOH 45 fiWIl'Sfl ^5 K, 45 515 5513K5 
10^, 1.8 X I0' s , 1.3 X lO" 5 , 6.3 X 1CT S 5^ C55T*Tffr C5f*f 4ft® I 

IS^T T§35? ^rTS - ; 

tfar ^frrrof co *ijpt 'S ©sa wwt 40o i3 c ®mi5t5 ©ss 4*571 ch 3 - ch 2 - cooh 

57T<3 GSfif*R (CHj - CH - CH ; ) C4* 44*5 4T4fT 5^71 2- 1w?^ CsrT’ftiTniw 4%® ©s*t31 454*T5'f ft? 


M* * OOJ (Easters) ES 

4=1«<J> 4%TO5 <J>l4T«*1 ^5 -CO-OH -OH lj»R# flUHWlfl (-O-R) 5t til &*! ffl (-OC 6 H 5 ) 5T5t 
C5 C^H *1%5 55 4 3 ^>F5 51FT l 4Xi1M4 <N<4>3) 'SFFF-CO-O-R I 


ql-fH (General methods of preparation) : fajlf^llV® fafofl *1^1® os 2f5® $0 

«ITOT i 

i. ^t<f%rfSw 4%^ « '3tJT 5 TC^T5C®T?r RBhUH : *5? H 2 S0 4 WI5T HC1 *1111715 
4%^ •$ 'suRiwiffTifl i % i ®^5TC®5 fseHW 4*5171 43^15 55 i 

, «n7 HjSoyHci *ijpt 

R—CO — OH + H—O—R -- R—CO —O—R'+ H,0 

®>n 

*ti? h,so 4 /hci w 

CH — CO — OH+H—O—CH 2 —CH 3 --—--- CH 3 —CO—O—C 2 H 5 + H,0 


tR*r : 4#if5®5«f f<na*tlK« *Mc4if«Pl ) b - OH ’S ^jl*tWI5*l ^ - H ITS* 5RT 5115 ®^if 

4>rc 45 * ifiwT«R<p 4fsrc?s5 r - co - <*K e aitWWKMd r - o - ■spn w 501 4?©T5 ^53 w 1 

^W'SUMWM’S iflftt® '5# aj”f 51^71 4H>l9%M**H RQs*UN 5(5 ^sr 4t5 I ®lft4f?15 (7H31 C*>f«i4> 

<141 fafaKlM 51455* ■'pfilC.SJ Ch5 I 


m. 


* t£|^l%s^f f^fa RTTr® nr? h 2 S0 4 csffl^t 4T®r SF5 (protonating agent) * f*5*W ^®5 5*!51 ^ 1 RQhIIID 

1 f*TCFSfW5 STRICT 'araiO® <*?:< UU*\fc+ 44^ 5>5T 55 t 
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dpWI»wi*T ftOmm c*W*r : jatep^r ?rrw <ifl©if?rfaw , Fr 

ftfejT «rar?r? (wS t^ ^ sf v#^ ^r^pt^r f^fSRIT (Nucleophilic acyl substitution reaction) I ^ 

writer 4? 5 i fVfrK<fr* re ftfeRrra t^rf^s \ 

am *rr: caffifap c«iw a*fls cai^r ^ten^r +i4Th*i ^iott *tf*«ii"w *ra 

cail3'ii(^'» <ni^fi?f^i«p ^tera SvGf ocsi i 


:0= 

1 

CHj-C-OH + H + 


+ 

0“H 


q 

R- C—OH 


OH 

R-C-OH 


loiter ttm: cafB^Tilw ^amv w ^rfSFrr ^r ^ ^r% w®t -oh W^r fa** 

cwp5 m ^rr *t<w ^ 



vftiHn : ffe* wct* caitter -oh ^•ti'#!*'® ^r ^"pIS *1^ ^twr 

tijf^ i a cafB^ IJH'aJOW TOT -OH -SPt -OH; + ■SRa afg<tfS^ S i _ 


OH 

t + (SffBit 

R - C -JO - R' - '■-— 
I M , ^pWI 

HO; H 

W' 


OH 

R - d: - D - R’ 

1 + 

OH, 


iff^f; ^ *rrf^ ^iSf^ <p^T 


f :OH 

R -— C — O — R 1 

fl 

+ OH, 


H,0 


f 

:0 — H 

II 

R — C — 0 — R' 

SsrfBsfl&S iS^RT 


*ronr tffvf: csn's»(itei'o catU^w '$tn 


oHi o 

|| _ H 1 II 

R - C - O - R’ -► R - C - O — R' 


R. ^H 1 * 1 <.^ 1 ^* 1 « wftlS qpM l ^b 'SUH*fo*ft'b *JETCT ftQhflt : 'atJWWRL'm ’TtW C^IsllR^ 

^f$ps larjis^sptc®? 3r<i)ra f^fsRrr? w ®vtjj ^?r i 


ft 

O 


f 

tr 

/y 


c 

*■ 

t? 

It® 


R— CO— Cl +11—O—R' 
r_CO—O—CO— R + H—O—R’ 


\sT*t 


-► R—CO—O—R'+ HC1 


i $tei 


R—CO—O —R' + R— CO—OH 


^9RT « CO m f^RTT : tm fl CO *fJPTW W*T 200°C ^T’TaraHr BF 3 « 

^a fgf^iCs f^faRir vrfSar air ??r i 


R—O—R + CO 


BF,, H,0 


Stfcb'M, 200°C 


R—CO—O —R 
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WO 


iTffra* : %otTr*l3F 


(£(* 5 T? (-COOKI yil *4 I'^T'S-'T'C'-t ; 

*3WHC g| f%f 351? iT^TT fTO ^T 0.1 g “TflwH 5fts%*r 

« <£ft fsr.1%. 10% NaOH S’f'f TO ftPi& ^0# TO B^lTO 1 %5®r TO ^ HC1 WT 
TO 2-3 OT5t FeClj S^f OTW W I 


R—CO—O—R + NaOH - R-CQ-NHOH^^ R-C(OH)=NOH 


3R —CO —NHOH + FeCl 3 — 


R-cf Cf 

X N^ 

I 

H 


Fe + 3HC1 


■ *lfnTOfa -COOR. I 


» OO^ | (Amines) _ D 

^HlCT l l*t?l l (NH 3 ) i*FF ?T ^!ttSjTt$F ’'FOTj; 3p|»R$FF , ou1*wR s l TT «(jhR e l 'S«3 

T|5TC> 'aHT 2|f«^ll*!« TOI C® dflWTI ^ST? TOj Wfl’MlW ^JtfspT W TO' I OT^T : 'ao1<n4Tl«i WlftR (R - 
nh 2 ), w r ar^ r ’arnlTOF f^i^r (Ar - nh 2 ) 7 st^rsn^r ^Ttf^r (CH 3 - nh - ch 3 ), ferity 

(Ar - NH - CH 3 ) I 



(General Methods of Preparations} : 

>. '3nW(# s T « ^HlWlPlffl TO^Tf^TOP ^TITOSITOT TO 5TOW TOT 

SwbTC’T ^3® ‘4M-SII3I NHj 'TTW ^TOT 1°, 2°, 3° WfftR 'S t<MTI1'TG|<Hlft sTTOffi ftjpr ‘^T'8TTT ^JITT! 
l< CT&4 tg^*^ 'HilfviHW^ TOMTSrT 4fTOS? 5TTW vSjjisi<M?ei ’SUlWlf^BPT Wf TO^ I 


R X+NH 3 

—> 

R - NH 2 + HX 

+ 

—> R-NHjX - 

R NH 2 + R X - 

— > 

RiNH + HX 

— > R : NH,X" 

r 2 nh + r-x 

—-> 

RjN + HX 

—s R 3 NHX“ 

r 3 n + rx 

—> 

R 4 NX" 



15?,^ WtfWTJCTO ftuftT K.OH CTI 5 ! ^ra ^T?f*W ^TOT ‘ S J S W 'J’SIf-sTO I°, 2°, 3° '“I(Ift* 

*nw*T*nri 

r. Hi^oil'SijWW cro* s ^n^SrstriTOTOs ® ^i?.oisiy»ift4 ^ftps 'sr«RT fro^r srstrora ®*tfffros' 

H, ■*TTT5T ^5f«raT LiAIH* WT ftsrlft'i TOf 21I?M|R Ailft* STF® TO aW t 

R - N0 2 + 6[H] Sn ' HC1 s R - NH 2 + 2H,0 
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O. ill Illicit* 0tfe ’S <pR>^ SSlS QSS 5RT 3*9PT qiM<p|^<q 'aulft'H %Vlif ^5 I 

70°C 

R—CO —NH; + Br 2 + 4KOH->-R—NH 2 + 2KBr+ K 2 C0 3 + 2H 2 0 

70°C 

CHj— CO— NH, + Br 2 + 4KOH-► CH 3 —NH 2 + 2KBr + K 2 C0 3 + 2H 2 0 

(S eym 'arnf^WiJ 'SI^C* ^ 'S|j|s!?0M CEtS A BtBPf *® 

RQhSlfiSW 1 SflfSVISCTBi H1SMSHS $<p*0W 1 f0T° 1, R 5 ?I l: l tsfelT ^®TT 3£5 SW I 

8. (RTS 5 : StfcSRiS, 350 400 °C ’STSSMTS 2l»tSS A1 2 0 3 AS Is site's r-SIRR5^=T -S 

NH., ASSIST sf5tS 1°. 2°« 3° WlfSRsli ^ SreSTSTS 1 

At A ISDD&I'S 

R - OH + NH 3 -— -► R - NH? + H,0; R - NH 2 + R - OH- -- ► R 2 NH + H 2 0 

350 - 400 °C 

R,NH + R - OH — - *■ R 3 N + H 2 Q ___ I 

a|j | fa | «wq(ftd TsgfW KOH3SS CTT i t'3CS 'sk)’’Hfr T1U.1 I". 2° 'S 3° 'AJlft'* 


st^st sis i 

sptftgW (Basicity of Amines) : <«llMlPtoT (NH,) AS C*#5 N AS sp 3 SS.SST3M S* l N 

^rarsn^t? sp ! srefeftrw-g Assfc csffis o facer i»& s*sr i a c^rs 

$fr14( 5s CBfra %S£S srP3f£f<N*r S»CS I A^BtES SlRtijIteR ‘'ISST'^TS'S sp 3 S?35STfR SUs ASS. N 

t SS I ^fra AS# fsgSW C$Ft® S5SR STES*1 N SSSl^E 5 * ftss* sc^stiH ^ustM 

tS73i^ SfBpdfr®1S Sft S5 I NH, S11SCS- SlfaC'® ^!=HT <pSIS jp ilf*H(.'S ?E5 ^flCStfsSIS (NH„‘) « 

^rpR (OH') fc^SSES I _ 



H 

+ 

H-^N-^H 

+ (OHr 


ASDICS vaij ll tiHJi^ (1°, 2° « 3°) Sifts St‘ ,! ’ i 1E*f AES «UMS1§*1 arf^lftr® «»lwlRfil*i 'WSS AS^ 
SRR (OH") *f&S S*ES 




+ 

R~N -*- H 

+ (OH)" 


x5)j l fNH CSfc*IS IW N AS #*IS ftgSW C5rTC35S S*T^ W (,<(.* STS «tilf»i«,*tn CSM? SIS 

. .___ i__ _ t _ , , . 8 ' ■ ■ _ ■■■ j II i jjflh mm — ■ jrm H ■*■ M'fe J W irf i!l~ ^ r 


“ J I ~ 1 ^ in# I « ’# ' \ar—* a ^ —' « -»■ 1 1 ■ « ■ ■■■ ~ ~ ‘ ~ m s * 

^rp vi^ i j^ ^ (_ R) wiw sp* i l “-^stiifR nh, ^srfw ^ i ^ 2 0 - 

arnfiR 1 °J5rnfsR art?f'a wstf (fl^ v 3°-'*ijlfiH 2 0 -'=oir»i^ "aiwr 55 1 ^sfK 


1^<P C®fW 1.7 X 10 4 , (CH,) : NH Sl3f K b AS SR 5.4 x 10 4 (CH 3 ) 3 N 4)S K b AS SR 8.7 x 

10 4 I C 6 H 5 - NH, A? K h AS SR 4.2 x 10 1,1 1 K„ AS SR S® S¥ ^TS ^fflC^l i>& 5S I 



sronrsf^ -spfiicRJ a*fs : 

1. S H t Mieslt>4 STtl§T CSteSS fssTS^T : S1?~ailC4^ferH(4» ^'Srllfla ^5 failfol R)lf*ii ST^Ttf^R SfgWSRT 
SS I issnss faRii 5SSU5 Zn « HC1 ^(SST Sn 'S HC1 SK?TS WT ?S | 
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w. 


TOHR : ftfhTTO 


cro ; , «r-wanr {amr 2io°C) « 300 atm tfwr «^=m cu 2 o to 
«in<fiVi «T=ir?4 riw fafroii to wiRFt^t 'amfir^ ^,*13 tot 1 


@- cl+2NH ^> 210 ^ ,« r ©-*“> + 

«. CTO»T C«IW ; TOtSj ZnCl 2 TO 300®c TOTTOTC CTOR 'STJiCTtPrciM ROT ftfikRJf TO f*Ml'$ i 1 

anlPR ^OTSf *pc^ i 

<§^-0 H + NH 3 300^ - <g)-NH 2 + H 2 0 

8. ^F*m=r : gifs^T«^ s<p nSr^r torot^itootIi^ ■■auwiHt+'^s tocr to i 




TO3HTO: fcm 'aijtRPiH w i to 'jGhis m°c i wRifror 'suiGPfi tor ^ots riaicr 
c#fi®iT ^<^ r » *r*OT >afl> Rreift wM tocr to i ri^c® TOftfro rto*& .mfw to i crtot 
«mw' iflpit: Rrmfr ?c# otw to i ^rfro 'stjiPiPmw ftfcr rito tow ■afi> *nfa© to 

fa’O^i WJ®T R.L-'IM ’Ilf®* TO 


fintVi rt ®uiR£h (c 6 h s - nh 2 ) to - nh 2 skot cstra croim ajfeimr ^*o*r 

afro to touicto ^c*r®w« tot? r5tr i $ rtow factor ?M4>cBifoPH> afOT? 


aff^rncR — nh 2 *W 



Rst#T$'TO I ^ TOW ?M4tGtTO Ff^ TO'f N-WI^C® TOT 3Tf!T K b TO ^TTTO^W l aiJlftfrH WJ3T 
Kfc = 4.2 x 10" 19 >af& NH, 3OT^3 ^F TO I 


’afirfsrcror TO^RH: 

i. 'RJtffiR RfbfT: 

’iftTO : ^ glTOW ftSt? R%RT fro TO TOT C3TO!WST 'Q TOTCTO^hl^f^ *fSlR5TO CTO TO 
70°C TOWOTS ^8® TO ! 

RtfcroK: 'sritcroraHt^ rt ^iP(*t ^mf^R to ot to i 


R - NH : + CHClj + 3KOH 


70°C 


♦ RNC + 3KCi + 3H 2 0 
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: 'im '-^rfS M «uifiw i 
CTW*lf4 « $T3f*l3I# ^aotfSR J3 ■^tNFT2M i T'^^ I 

■ 'HjiftfoHfrS y>|Mrv4 « 4f5p<» < l5Pl' 70°C '5T v 1 5»JMI?J WI RM[?*T <p|R*i 

aii i ^H f^nt^r 3Jt?CTT^niHit^ ^r i <« m i 

@— NH 2 + CHC] 3 + 3KOH^S- <§>—NC + 3KC1 + 3H 2 0 
4 *|fN^r *Tt*fTW ^jlMTP#^ 4lt*Tft 'SUlft^W *H1'3»<M t 1 W ^?T I 
^!4*l (CSj) : 

*tfhK: ^ iI^hw ?5f3 -^pr fer ms cs 2 ot*t ^s® ^ i <5T®HgCi 2 c*fN^ 

i 

: ^t?77fr«for>i^ lortSii ^Nmw i 

yNHR 

R—NH 2 + CS 2 ^ - S=c{ 

SH 


R—NH 2 + S = C 


X 


NHR 


■\ 


SH 


HgC1 2 ^ 


RN= C= S + HgS + 2HCI + R—NH 2 


ftreTy: faff m0 a fcv ifl ^jrf*re i (^ ^ni iws ftfaRrr *ffafF5) 


►» $.^.*0 I^TPnt^ fA midel _ n 

4f5rp5^— CO—OH ^r|WK -OH -NH 2 WT ad^lf*^ ^rC®T C*T CTK ’fT'SUt *fl¥ 

^T*Nsft Tfl^,—CO — N H 2 . 

i. (!$k wtwrft^ ww &5« sf% 'sj'j; 

wf c*R^ <£W *#f ■ar’PfRnoRj 'srffjrsr 

sttpi^s 2^5 i 

230°C 

R—CO— O—NH 4 ~ ~ » R—CO —NH 2 + H 2 0, 



ft® *.00 : «HW^» ^STOir 


CH 3 —COOH 

CHi—CO—ONH 4 —-^ CHj-CO—NH 2 + H 2 0 

3 170°C 

^ cHj-cooh 4® %^f?%cs faOHiiJi ^ ^ Ffff ^ wmrani faQHJlfS' 

dlPlCM StT*C<W ^TTW NH 3 m ftf§FHrtr s ^PJTf& ^PTTO*! «i1'6^ CTSR- Cff'Wft'S, 

® nr? nh 3 ^ttw ctK ^r i 

1 ®M 

R—CO — Cl + 2NH4OH-► R—CO — NH 2 +NH 4 C1 + 2H 2 0 

R—CO—0—CO — R + 2NH4OH-► 2R—CO—NH 2 + 3H 2 0 


R—CO—O—R + NH4OH 


R—CO — NH 2 + R—OH + 2H 2 0 
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?RTTR : 


tatjf gfftfel CW?F : *5m*RF1$*1 TORlf'KiF ^5 fe^TT TOR ’■Sf^S Wl?® $V1*I 33 I 



8 . TOtfafro ^far© « ^rro frofw tor ^*13 33T i 

™ 

R — COOH + CO(NH 2 )2 - ]J -+- R— CO — NH 2 + NH 3 + CO z 

anTSltt®* TOTORI'T r 

i. NHj *tflCTl) TffaFT : TfWRlR RspT fer ^STCa 3T5T‘ E tf?r=IT c T 10% NaOH IpTC faR TO | 

; ^IWRgfT TRfS 5 NH ^TTPT 3?1 ITT ilCMfa® f’T® ^TF RT93 §T3 Rim CTOT3 <FS3 TIW1 


«TR 

R - CONH : + NaOH ——> R - COONa + NH 3 (g); NH 3 (g) + HCl(aq)-► NH 4 Cl 

fStMi'W : (JS?R -CQNH - ^R3> ( 

HgO ‘®fth I t : TthTOTR^TO ®tCo HgO C3RTO3 RlRM ^75® TO I 

T<fMTO : HgO il3l«'S w I 


«TT 


+ I R - CONH) ; Hg + H : 0 


2R - CONH 2 + HgO 

•^Ic.'S -CONI I *[TO '©*1%®' 


GS 


: 'SflWt® (R - CO -NH 2 ) (Z^ OTlTStRliT CTO -NH 2 tfPIRI NTORT3<T %>W ^FfflrT 

CSfl® <t» 1 «(fo*1 ^1W<I RIW M SHIRR RS*f aRT RC3 l TO N-TORtg? foRT (M'S caffitT (tC) TO ^nW ^ 

^TO JfTOT 3OT? TOT TO l R-CO-NH 2 === R-CO"=NH 2 ^ VfaM ^JW'ftv* wit’ll TOIT Waft's! 

TOwiftro 



f^®t TO3 '5'Sfl T ¥T'0 — : 

>. ant^lft 'SIJiliH (R - NH 2 ) « TOTOf?R RJTRfa'B (R - CO - NH 2 ) TO TOT CTOfi? RfaR ’TOfSl? 


R, 'smfspT (C*H 5 - NH 2 )TO^Fl?IW NH 3 'str-rorTOcro? 

fl. fNH 3 > 43^ 'TOTSft C3tT I '^jlOJlfaU « SfT^nt? ‘mlfw (R-NH 7 ) TO TOT {.TOlS R'W TTO<#? 

8. fTOt*TTOftr (CHj - NH 2 ) TO^ft CTtT l TO TOW NH 3 "TOW'S RfTO CTO? 

<t. NHj,R-NH 2 , Ar-NH 2 ,R-CO-NH : TO ^WCJf ^ TO> ^3R TOITS I 

<8. CH 3 - CO - NH 2 CH 3 - CH, - NH 2 ^fw TO^ltf C^? 



Wt^lCTW - : 

i. C.H « o OTffi 'UpK^i S'! I <fl#NaHCOj C0 2 ^ ‘TO ^ 

KMn0 4 ,6^ >s f< _ sifra'« vm i siwist% ^■sN? e r^ 

“RR? ^ 1 CTH^ f^tSH <5 tqfSnE ^IWT C^R ^ C#R WH *T?T W=r 


TjNjt W I 

A 'S B Tjffr JTO CTtTO ^r W CH 2 0 Tt’T TTy ^RTSTCR 15 'S 30. A TfaR R<Pifl<P(.<? « CW^R 
g?^ fast i fere TOT 1w NaHC0 3 CTW C0 2 "$& TOT TT 1 B i>I5R ftfRlW fa®tlfa« TOT Tf fw NaHC0 3 
C®CT CO; ^ 1 A S B W *RT5 <a?? Tsj*iS fafe^l CRTI'9 1 

«. WK A, ^jlWlfaiJH TTW faOK'l WR B TOiBff TOR C I C 

Br 2 4 <T»fSG-*fr H5R R^PITCT TOR CH } N RT'lfw RSJTO faPlS D OThtf& I TtfliS 'RQi*«Mr A, 

B.CSD Is fat's t 
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H (5bb'*i5 W41 WT) ^.<3*.^ : 8|MtM^l3l : 

>. tHi mw fc i soH $.. ^mr mw «. k#r mw c^wr, 8. cstfR cw 2 , 3 - o&fixifcifiSwR, 
<t. few mw c 2 rtr°H, >!». ^mr Mw fesp, t. firMR mw fl®!>- 2 -'®ntR, hr. $Pir mw tn^R, &. ^$r mw 

io. MW $HPR, 15. lR1?R cm dfos, 1*. CfinfSpT MW CSftRIR-l-WR, 1*. fWfl 

cm OStT^fW-1 iOfcT_ 18. t*n^ W3® OSfT’fl^T, IS. 0Sfrf*R MW £21TRH-2-^, 10. I*Hh"t C^W (2fTRTR-2-4R, 
1H. film cm C2tt' w ^PT, lb-. faRRR MW tlIRR, Iff. ^RR MW fsRRR, *o. $sRR cm $MR-l,2-w&R*i l 
^1. C2|T<flR-l-<3IR MW <tffMR‘-2- , 5f*T, SA. (gRR-2-RR MW 2-faRf?R C4T ,(> R-2- , 4R, ^RHR MW 1, I- 
'Elteflcal %BR, $.8. fflflRR-2-HOT cm CSRftR-1- , 3[eT, 3.S. tRTRR MW f's*rtvl 'SHlPltvS, *0. $R1RR MW 


I ^,'^Qpi I ■' I T |i w '' p 1 1 ■*■ 1 " * * ■'ttip m 7 ^ ^ 

CSfniWH, *3. fWRflR MW $SRIM, Vr. ^TRTR MW MMIWR, *0. «W MW <2tTpR, «o. GSJMRJW 

mw Wwjwfcw, «i. car^nwR mw ^iHi n ffig, «*. ^rjm mw ft§S- 2 -$RJi*r, oojwr mw 2 - 

^CJa l fatff '^TRrfw 08 . ?<!fHRT cm firMR, OS, tRT?R MW GetT’TlCTK, ' 0 *. otT'lliilli^* 41 ro cm 

{ajMR^-RffT. 03. cannwifw 4fR® mw 4f>ro, ot. ^RTMlfw 41 rw mw fair? 5 ! wiIrr, 

«fc. ^RHRlfw <afR5 MW 80 . ^RTRtfw 4pT5 cm G£RM-4TlfiR • _ 


os ► 


: MM ^(.44 (-0H, -X, -CHO, >C0, ^OOH)4wjt*flw^^ 


» o^l (-x) jgtgggg; 


: CRRllR *NSfat® ?5R MtfM X (Cl, Br, I) I 4 ^SRy RfSRT CRTfeltR RTfl RtW <?5rR 

WNW HT I ®3fsT ^SrR mIMHJ ylMflC'SfR CRlfottl*! IF®! RtMT 5?%3f CTffesftT ®1<)M 

l OTR~ 


Na + X (J®R OThr?) — > NaX (t>!l r i31lil syi'llRo) 

: »f* * l * R' *MW* 1 , ftP*®!*! C*T‘ p fRT, <|4’w. CB^BISSr, 'sj^R-C^T 3 * ® 5 ! I 

3Pfflafiy ^y: mw. f^Rw^, ^ i 

T^l - 3 ^°t afsi'4 : ■' ! Tf^rsrT c f ( 0.1 g) Rspt WRR '3TWTW? 5 < r-‘i[ (RtfeTR '07> 

RW f^O" ?RIRR *3T-p§?*l f*WBr WTC® ^SfTC® TO (.eilR'B <RT 33T I 

5fSTiT Hl >rw 15-20 mL *rt%Sfl*T *l|PfC« ^?T I R*|kH C*t® ’STtfrWfl 

^ 1 , ®f®f '3f?*f <3 RSW 'SrSlW C'^P^ef WT ^T ?3T 1 

avr ‘^Ts^f (Stock solution). Cl. Br. I «T®fe ’•RT^RM *t)«i9i'« 33TI 

■pfttrr j d?^Bw 2-3 mL ’#srr c t g^*f to Ra’tf^rrq ^ ^03 ctn ^rr ^?r 1 

m 1MI 2-3 C#>| ^[5(55 51=r CTPHRTflll _ 

: RM 'SIlSC’F'l ^IW 1 srg HNOj 4 NH 4 OH 51 M ji«,(.«? gi^teT I 

PlSiMt : £pf5^1 MtPf Cl S’lltio I NaCl + AgNOj ~* AgCl(Rtlt)l + NaNOj 
AgCl + 2 NH 4 OH -*■ [Ag(NH 3 ) 2 ]Cl ('5l^5fJ#ff tosil QFUlt®) + 2H 2 0 

1. ’ftowl: 1RT 'JITOn 1C5 | v5T ^ HNOj 4 '5(51^ NH 4 OH SIM ^ 51%t! 

I^HRlw : »?®f? Ctof Br l NaBr + AgNCh -> AgBr{lPWt ^fr)i + NaN0 3 

AgBr + 2 NH 4 OH -> [Ag(lMH 3 > 2 ]Br (Sl^OlPR farBfc ta'WI^S) + 2H 2 0 

n. oto^r : IT# I ®r ®T5 HN°3 « NH4OH SUM ^51% I 

: ?Bfl CTtCT (I) I Nal + AgN0 3 ->■ Agl (WT)I + NaN0 3 


Unfiled Notes Page 138 






























































































































































































^ sPim; ’tar 

| ^ (-COOH) 'S C*Mfa<> (CpH *-OH) <4* iffeET _D 

%5TT? : fsWTWTfw jfim (H - COOH), ^m?tTfw (CHjCOOH), «4HPPP <flPW, 

^rjifSpri^t^ asf^pE. lapt^r ^©rtf^r ’fft^r ^tr *jit<i i StgW hcooh 


’ftW'S (TtW I 


’fft’R 


fasw 

*. sfira ^ ?®t< dipt sr®tw 

%r WS'sipt c'WTsr 

W&srw c’T’TBr ctw ?rk i 

%f fSl'SlTR C’f’IRT 5TFT 
^pr t 

TpfliT^W : ^T-anfSl-* 0)15ra, C=WS#$ 
oii^, Tt#RT|f^ | 

T5*P T : HCOOH, CHjCOOH, 

CfR®T^5’TR3| 

*. NaHCOj *lffrT : 4<pfi; 

0»3Bfi>3CT NaHCOj o)«r 

co ; 

W t^fr^?r i 

-COOH ^ ^ifV'S 'Q 1 

Hc?i ^ *Jc*0 c^sf^r cuic-ns 

^f?T <pc^ OT^f WT 33T i 

*?T 1 

^c« ’iira I 


i. 'Wfsrpr *f3htf : *tt*t ^?r c*v&? ^rmr ^tc© c’tcaft aifa® « orpri 


®rfter h" i 

NaHCOj ’ftt^T : -9fe NaHCOj 0|<r >HW RfStRIT ^ C0 3 TOT f^¥ C*FFT 4 ftfaRTt 

STW^ <P(,s *TT I 

QHjCOOH + NaHCOj(aq)-■» C 6 H s COONa + H 2 0 + C0 2 (g) 


4 J^o.« *UMt 4 >l^l 4 l (-OH) *lftar 


*r?Nr 

♦pftwt 


>, CTlfeflR ”tfhFt : 0)^ <S^ 

fsft 1 ^5175 <>{.«<f OFT&r '5^ to'JCCl'l 1 

■'sic® c?f& cFiferrsi $^<rr c*rw ^<r i 

csjst pnife-i stw 'aMttni pnferrm 
*irjCTi fea (?pc 5 |j^<r ^tnr ^r 1*ro® ^ 

5^?r oerpt ^Rr 15^j c*™i m\ 'SjK Wl 

^sf® | «r4t^. Hj 4il»1 

^CE5 1 ^1*1*11? 

^isi StJ> 1 

2CH 3 - CH 2 - OH + 2Na -> 2 
CH, - CH Z - 0 - Na + H 2 

2H 2 + 0 2 —> 2H 2 0 

^]WC<M^ (-OH) 

t 

PC1 S / s 

c5>gl55Ft ?sj^ <Tpfi>T 0)^ 

C#f5r fFWiTTF C*f^l@Rr%5 (PCI;) 'a^, 
cartflft® OT^t ^ ^N s t'S i 

cB>GfB®c<3*s ^ nh 4 oh -a Iw jfpr 

'fl.nwrf^rrsr gpraitw? ■srtm 
C*1HT ■’jfB 5?T 1 

CHj -CH, - OH + PCls -> 
CH 3 - CH 2 - Ci + POClj + 
HC1 

^UJ (-OH) 

m *fi 1 

NH4OH + HC1 NH4CI 



; tuifomu Tracwra fRor »rjw «w *nf®r ^tre ^rr i ^riws Na Jwil 

C^FTC? *TT 1 1^ 5 r (TTlfeltCT *n?f ’TIW I ’flf^RT ^ITW Na 0)^ ^iii}>iit?I TsTsW NaOH 'S H 2 S'®!*! 


^ ^«pt ^otC’ra ^?r i or ^ic^nr ^fcot so orct Na *fl^ « h 2 irtc© , *nw i 
i. Na *lHrr * 2 ROH + 2 Na = 2 RONa, (CT#UT? '3U!«nt<Pi9!l3«) + t H 3 

*. PCl s ‘‘ftW : ROH + PC1 5 - > RCl + POClj + HC11 NH? > NH< Ci (’IM WRTT) 
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ter?<Pfl3H ^ 

» ^.io.8 | « fou»H (—CHO I >c=Q) -^ ^fN 5 ? _ □ 


JTSpff ftpm -. MHWHfe gft g (QJI.CHO), t?FUM (CHjCHO) *MHlPM, CSim^ (CH 3 COCH 3 ), 
f^nTTR (CHjCOQHj), C^I -G l HH -2 (CH 3 COC 3 H 7 ), ^JlPtdJlWWR (CH,COCJU) « wmwIvwiH 
(C 6 H 5 COC 6 H 5 ) 1 __,___, 


•fthH 

‘■’rfcpp'r 

PtoPS 

i. 2, ^5Tfe *lf^Ft (2, 4-DNP) 

?5pp ?t, ^sprt-5n<i 

fljHl*#* (-CHO) 

aisi?r,fatBH(^c = 0) 

^®ppfc*lf^5 1 

fsfar sslffS (2-1) C*P1T>t ter<CTj'1 OTT*t 'TOT #^T'S ! 
aWSW 9 ! CTf? 5EPT JfPTW *RW 1 


fw fom* 

(^>EJ(I33i< Pfc? '5TP® 2-1 OTtBf tet? WK 
(?Hn ®i5>I<K 9 f i ^5T ^T ?TC? stf i 

C*tMlf*f M iftPTW 
3? 1 

(-CHO) 

«. U^wpr •riN' : ^ ’IPfrlH i5c*i-T 1^<p|«<p 

cG^ufu^&q '©k'® 2-3 OTI^T 

ter? CTN ^ ?3T I ^srag’f? C^I^S<)03w 

Pwrare <#ir$vc?r*r (35 - 40)°c «miamr ^ 
*t?rsr ?s? 1 arfip? ^?s ?t ^3tw ?rc? ?r 1 

dfcBIBtew* «tiw 

53TO Pt«15Rl ^4=f 
^ ?? 1 

-CHO *M4> S^f'e 

l 




8 . C*Ff^R.5?^ <lL»H»f5SW WRS^f 

f?t?r «it® 2-3 c#i&r ter? tef? 

'fetWl«TC? ?ft?TCTT ?? 1 ’ares*!? ilW 

^TRT 

Cu 2 0 <4? *IFTC&- 
4JVFlfa wf? 

<p fP5 1 

-CHO mi^p® 

ffte 1 





n^p*r 

Prow 

i. ll^uSleMI^'s *l 3 Wl ! 

5TFT W 1 [2- 

Wh Dc=o) 

f'lft >\5 I 
(i?R *ift^r ??;c*nite 
%cGH prfw 1) 

tBsfct&St? OTtferw ^aiiaMlSWi? 

(<m* ^stc® ^ *I*»<H 

mPrc®- vjf ^ "TC? tepfBi? 

CTPfBRr OTPH C?W^? 1 

T^WlWl^ ill t**K^ ^FF! OTV 

^pr ^Tl ®TFf 3Wt 

CH3COOH CTN ?S? 1 ? PflW 
■31^ ’AifiPiSJiwwM Pfc^^sc? t] 


falJHtimy, : 'Srfl'TfMlH « View •llt’FT * 
i. . 2, (2. 4-DNP) : 


<r 

% 

no 2 

H C v, 

J>C=0 + H,N—NH—(0/~ n ° 2— 1 
H x " N — / 

no 2 

H C y y 

^ ' >C=N—NH^fO)—^NO, + H,0 

H / v^/ ■ ‘ 

1 

% 

% 

V 

E 

no 2 

H C 7 v 

■)C=0 + H,N—NH-<O)~ N0 2— 
H 3 c x w 

N 0 2 

"^C=N—NH-(0)— N° 2 + H 2 0 
HjC^ x — / 

r 

V 

F 

2,4-Jsl^4l^CG! , f^*ll?.*1 

2 , 

i 

9 
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iWIJH ; fi#sr 


*lftTO : JJilCSf^r <rr, CSWtfal^R, fNH ; . C*H 4) 2 C(OH> . C 6 H 3 (CH 3 ) nh : ] ^ w^hr 
C’f1®TTf''f 5 ROT SO: ‘'HPT 5PH* <MW f*BF f<4l<J4 S'ffR jjTOf ^ I foSrR'f*# (.t|(.<p(^l 
^ S*f?R f3f*lf f^- T ^TO ? 5 f<iSt|fdsa S0TCSF5T?! cni*#f stf tRTT I 

*. IJCSR *ttNT : mmftffl AgNOj 5*& [Ag(NHj) 2 ]OH 5^T 'WWfW'fc itflT 

fc5f#3> 5U I CHjCHO + 2 [Ag(NH,h]OH- 5 - 2Ag(s)i + CH 3 COONH 4 + 3NH,(g) I <4 

<Rjt 'Sftp PT farpfRW PtJCS l 


8. CVfrlS?'* *!?W : CHjCHO +2 C'u(OH) 2 + NaOH —i CHjCOONa + Cu 2 0(s) (®TPT)i + 3H : 0 I 
fl-. PTlfcgpT H!^c 2W' 5I I^ 1 S pflTO : f?>c5H « ’flBRT WRRR iflS PTC 1 *! "fte(5iar j il$» '3BR 

ftrfw TOS *TPT ^(JRBR TOP l _ 

CH3COCH5 + OH” -> CH 3 COCHf + H 2 0 

[Fe (GN)i NO] 3 ' + CH 5 COCH 2 "-* [Fe (CN)j NO . CH,COCH 2 ] J ' (»im ^f) 


08 ► 


yw (- OH, ^c=Q) IR Spectroscopic 


umr ^rr>ciw c f *iftrop jhw Csr tojew <i^vr fafojj nptw top snfro 1 

CTTR TJTOTO! tw CTOT1P pftTO « QlftR S^f *!ftTO, wfel?® ^TOTOT CTOS OT#TS. 5TO! 

*ttfro <s ftrop* TO4T3ifa«P apuroi cros jrrp prfsi? ■‘fftro troifft i ppflsl^ <, rftw pt 
TOf i fafv fs p h i ^ i w) ftf«sr ?sr cpTcpp wpft PBfeft w*it4 srr^tT *rre 


sRir^m i 

t5(*f C*itTO Rf PPRP *tfep C*frct e Rr TOP! 3 »\s<i *1% tSTP^t? | «i*tc,q|&« pPiip 

CTOS'S STO? fppp sfCSTTSTT l PMOTlfe* pf“ll (1R> 4P CNlPW? TO 5 ! CTOWRfT^ ^TTOrtfal 3(Kf'3P Rf ’W e l'3 
<S^iCH «lHHi »Rprt$ PT TO*I%T Sc'set^l TOH3T 'SR'oT 3TO*f I 

^T lil^lfW SF 9 ! ^T •M<M>3l CWW3 ^s§ Wlf?W tipywri (RTTOf 

<><;s l JTT froit 2®^ (RfrR <1^1 "4liTWl fw*fera CTOS TO*R» ©3^^ SRR TO<! ^TTT^ t 
RSRT CStoS W fer IR 3f“| SFRT <PS7R ^®R5 fsr*R &?Ciif»lfl C*ltfw ^'STTRT ^ ’RR^pT^S 
«f^TOg*T RTC’CT TTTSTS 3S™R -2FH^ I RRR'F* 'asal^T '®TH I ('F) SfRT^t 

(Strctchig) ^3 (*T) S3 P TOR (Bending) I WW «fR1S i# TOST STT I (i) #R £RRR 


’SI 9 R!f& (ii) wsjfe^rsr apns®! I SSRRMW ?isf& ^ 9 F®TW aFf ^ST ^T- 



(i) ^ (Rocking), (ii) fwrf%° s (Scissoring), (in) mfctl (Wagging) « (iv) (Twisting) i 


/* 




\ 


/■ 




■i 

fet $.Oi : 


CTTPR , 3T^C^ ^ ^ifa^Fs-P^T CillOI-o sf!TO?I <£)# IR JlMSil ?¥ I ?®rS CStWS f<tfoj) 

?\^STR %jf «BIiW'S) (C’ O, O - H, C - H ^STlf^fS) W7N fsf%S" W?f UlMsfl ^ft 55f i TOS 
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Wfc w fofwt c-tm ^r ir ^ i ^ ^1® *PfiOT1wt 

^ ^sr m\ ^ i ir ■‘tfifora 400 - 4000 cm' 1 ?!?ra <n ^frf%?r 

1000 - 4000 cm" 1 < #S' 4leTW <p|4<p?I ^®RP 1^7i*I4s (flofRJf tiR?, Z1000 cm' 1 

4J5TRST fasfRT 4J«TW i 

<j c f l fe‘'5 d<MW1 ji fctq ^ 5nt tT^ W3E®1 VP I Ml <ljlt®4 ’Sispf^a ^K 5 ! C*1TS c 'R>tft 'SPE'^ 

1 cjpR?rr wtm ir ^fifar wnrw^t 

v^fS ^ oftm ^r<jc® ^tf^a <rc?r w-sTfr 371 t ®*fl^r e twr c^rw CTfafa ^ 

(^ c _q } %9ff^5- ^5^ WWW IR C'fW/f^S 7 !^! 1715 cm"' 4? <pl?Mfe ^Iwl ^ff^T 

^rrc®^ ; 3r#5H' 1 

CSTICT^ <pr^^#M^-lf&<r CWiyt^gJra 1 ! ^TTC5<1 ^<^IC^4 ^0 gff^ I 

4 %u 1850 - 1650 cm' 1 4 *lf^TO? ^IWI 4'^R *11W I C%^ ^C = 0 ($RT *ITW 

^ sp't ^T ‘^Rsrt'Jfl sjfe Rpt WW^ l OT <W<!Of PlWj/PfepfiFt 4Tf®fi> 1715 cm" 1 V.'® f^gJ% 1 TO> %H> 


fqjf ■%HH ’STR^T iflOT ^?11 ifl fwuf&C^ ^fl? 'SRI ftcbH S'tl^sH'SwW *W Rl^ — 











c^ht 


fe 5 H 





cyi»ll^,sa 


0 

0 

0 

R-CO-NHi 

o o 

O 0 

' 0 

O 


II 

E] 

11 


11 l\ 

w n 

11 

fl 


R-e-H 

R - C - ft. 

R - C — OH 


R-C-O^C-R 

R-C-O-C-R 

R - C - X 

R-C-OR 

<IJTW><f ^l^lt cm -1 

1725 

1715 

1710 

1790 

— 

17604ira-5 

1810 ^TT®-^ 

1800 

1735 


(- CHO) ' 3 J 6 T4 i : ^XC = O 4Rf £fRl 1725 cm -1 ^ ^f¥ , 'P[f% l ®C.<I 

^i*R iei^t w«ifa+ w *rra i - cho TfR^r c - h 4<r spira*ifl> wmfestt® *R©& i 

4 splRr'tfi* Jjfi> ^=T <J 1C $ 3 *W*ira *tfW l 2750 cm' 1 2850 cm’ 1 ^SISM 4f& *lRl«lfa® 331 t 
qpplfe^S TJ^ ( _ CHO) 44 RTW ^1141?^ Sp*! ^l?T a, 3TCT ‘Pl^lvi <PM^W 

^6ot^C= 0 gpim <ll®f5 RWRTW l 4***11«li» 1725- 1700 cm" 1 ^ !TO fR? 'awxfi® 

^?T t C*H31 2T*JlPl's ^T - 2750 cm" 1 'S 2850 cm" 1 faw*f < Pd< 'ai)l»iK»?(?® 'S 

t4>U? I H , i1 ,j rc<f ’ITsN 5 ! Pi^i'flC'Rl C^3 *f^T Rc*l<i ^t?l 2750 cm' 1 ^ <)I®1^ '©?F^f e f i 



fej( : c<H'Sri*iR#*.r3e ^ iR^ftf^r 
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f^cSH Qc=0) : 4CTO1 1715 cm" 1 4<f wfiF*® ^C=04* W TOffo TO I TO «=<^m 

^5T tqfl> ^EP fro* TO TO TO TOS *Ti>TO <$fl> TO fTO 5 TO TO l 



ft® *.«« : «uifaffiiw< [R ^'fif'r 

(-COOH) ^®TW : iCTI® ^rc = 0^ S^TO 1 ! < 1 ) 1 'itt 1730 - )700 cm" 1 %TO ®t*(I 
f^TOl TO CTO^TOSffi'TOfe^^TOTO I - O-H TOCWHFfWft 3400 - 2400 cm - ' 

<!tTC® TOt C - O £PTO=f <JI*it5 1320 - 1210 cm" 1 ^tTO TO^R TO l <t>\< **F5 
cwm - o - H TOSfS? (3400 - 2400 cm" 1 ) TO*. TO TO4 >C=O^TO 7WI TOsfc TOT? TO 

CTOf < ! 1 < 5T4(Rl4 | ‘ilf’TC®? ftlfeTOTO ^TOTO TO I ___ 




TOW (cm' 1 ) 

1. S|Jl«1WH 

C - H (stretch) 

2950 - 2800 


= CH (stretch) 

3100-3010 

o. 'aoH4l?F 

CH (stretch) 

3300 

8 . 'iOlMKHlS® ' 

C - H (stretch) 

3020 - 3000 

<7. 'aotTOlTO 

O - H (stretch) 

3550- 3200 

T). auM^t^S 

C = O (stretch) 

1700- 1850 

« 1 

— L.-——*--1 

8 . RkSH 

c=o 

1750-1735 

t r m 4*5^ 

C = 0 

1750- 1735 

fc. aiJlftH 

N-H 

3500 - 3300 

io. wmi^e 

N-H 

3500-3180 

55. «ijWpM 

C = C 

; 1600 - 1690 

5*. 'Virroit^ 

C = C 

2100-2260 


dpfil® (R - CO - O - R0 : ^C = O'^'M 1735 cm" 1 ® TO I : TO R' 

'aifjjCW4 FTC«ir ^5T CTO®! <UfffifB TOfro 5 TO To i ®7>C5 C - O sTTO'lfi* 'j-t ®f TOslftRS 

TOI^ TO> ’’TO 1 TOf >aiTO AMjfD CTO^ ^0TO TO* 2f*RSTO TO W1W I CTOT ' i 'l1ti'»1<.TO 

1300 - 1000 cm" 1 I 

^TOTOTOm, <Q>-C — 0 -CH 3 CTOT (WTO5 "rfwf’Fff TO I 


Unfiled Notes Page 143 



































































































































































?5R<ITOR 

-OH CW^fer -OH : 50 Fr^pi? CTO3S C-O 4? at >114*1 TO"fl*1S TORTO 
1250 - 1000 cm -1 %TT? TOT ’#'1^8'' 3TT | WTOWflt #f 1" TO TO? 1050 cm ', 

2° '4lll*1t<>l^ TOT 1100 cm -1 3° '4IJMt < WTO14 CWff 1150 cm' 1 #TO CTO'f/ftSTOf ?JT$ 

TO i i°,2 e «3°-^TPrwi?i?Ri< pi$itoi f^firof toju'sto i 

^O-H SWW OTT ?fw H ?W R «fft* TO? OTTO® 3650 - 3600 cm' 1 TORTtW <4?# (sharp) 
?J T?5 ? ^S\ ’lf<i=lf^f TO l HRSHf’® O - H 3TO c f1t 3500 - 3200 cm -1 TO TO17 am ^5T fTOTC? iflJTO 

to 1 f?w?i wi laflft to^tut ?m f?w« OT?t?T?r i 

3(j1*1WH*l 'S CWCTO C - O TO* O - H 41*114*1 ?TOT« : 31*1 V s «lP8S'5f1 t tf?? 5 H ?W O - H ?TOW 

?5£? TO* TO TO titbit f?jp®? S^OllTO 1 ® 

551 ^ O - H amsl*# 1“ 2°, 3° 

'SIJHMW TO! CWOT? CTO TOT2TOI 3690. 

3630, 3620 4?* 3610 cm" 1 TO TO I 

?rt?i? c-o sotto ?to*ri ^alt? r?tto 
*IJMM0$l*T'4 1°. 2°, 3° ®?* CWTR? HWT *ff4w 

l 


CTtn 

C-O £HI*M cm 1 

O-H ^PTRK cm 1 

i° wro^rw 

1050 

3690 

2° 

noo 

3630 

3° a(JI*1»WM 

1150 

3620 


1220 

3610 


Ofr ► 


« t«MW* sfsf^ 4RK *HI^|31 RQwil 



{Preparation of Glycerine and Phenol & Identification Reaction) 

» 0<hi| fg^ilfa*! flgfc 'S fcfan {Preparation of Glycerine & Identification Reaction) 


to? fsOTl?? 


f$PTt%=r TOft ST^ltfa^ '4|)lrK<m=1 I 1779 *T1W 1?&l3) %*T TO? C?TFt 
3'g s S 1 ®ft SjJ'TOlt'Hl 2T?T?% 1 

Sftfa : CTO 3 TO^Sfw IjpIlfaH « 

wit irfSrs^RTO i <$ 'iiujr<ic^ ef - 

(?r) TORTS Jj4«1, 

(«r> ^mgro ?t 

(*3) 5ic*i3 TOrc? yrll?* 'S •'Ttf-r tot tot to i 

(TO) -WTO TO%PT STO TOt WlioRcSl^ s 

Sjsi^lf® : T$s& RT4RRR arf3RfT I CTO 3 

30W fH, <if^55 OT5T ?T +f*5+ *1 jT* 1 g?*1 (3y*tW ^<S TOC^T CTO 3 TO? 5«>®4 

wit ^al^TO cmfeTOJ ?T gtlfWIC?? TO*f 3 fjMffiW fe*fS TO? <ftW I 



o 

II 

CH-j—O-rC—R 


CH —O' 


O 

II 

c 

o 

II 


R + 3NaO'H 


TO 


CH 2 —O-^C—R 

(l.'O"! ^1 &flf) ' -- * - 1 


CH;— OH 

I 

CH —OH 

I 

CH 2 — OH 
(fSrofa*t) 


+ 3R—COONa 
(TOR) 


TOR TO®Tf ®Bb«? Wit ^ISrps? (RtfeTO ?T 'ItltTOpi TO*f I W? BTO CTOf ?T 'augfogft'i 

TO? TOR WT? afen? TORRR (Saponification) I 
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(* *0 mt 5% ^m\ ^ nci(aq) ?r iuso 4 cm ©ktc*t a 

WWH? ^toT<OT W^T fjWft* a ^ wl^ W i 


r 

CH 


CHi 


O 

II 

O—C-R 

O 

II 

O—C~R +3H- 

O 

II 

O—C-R 


OH 


[HI 


CH,-QH 

t 

CH —OH 

I 

CH 2 —OH 


+ 3R— COOH 

(<ptiI5 *3Pi 1 *) 


fjprifitosro ctoto fegTmltf ^nfro ^g^%r to« rwifi>-afaro 
’pR to ctw i to TO^t% w 5^r cro to a*#® to wst ?? i ^t®s*ri 

ggro fc*iw <5ftlf^'& •Wifsp* ^ro *w *nro to ctsst ^r i *nf®« %ro fspn^i ’from to i 

(»t) *f«s% : endaifaTO « c^rcSifrora $rr®R ^nwtro toPfp nrro<r w ©^sn® fccro csnpR 

mrorTOi <$ csnPw to aFtTfro arm 70% fgmrpR to 1 

csnf*R vs cjm 9 w<i ftgro ®w 5 r-°* ton to to 500 °c ®ttoto <«*n« <jrt ^ 1 tot 3 -otot 
Gsnfro 5 ?r 1 to %®®r to 35 °c vsrniro fro am ss$c*it?SFRrm cro ?Rf 1 

TOT 1. 3-'W$y > !M!*l$Q»*l fi ^1 *TO »[f ^<T- (71TTO ^TOW 150 X ®TTOTO 

^TO STUffttSTOT aiflRTT TO1S SIT TO? fsPT#* ^?T I 

CH,—OH 

+ 2NaOH I 

*CH~OH + 2NaCl 


CH, 

CH 2 

ch 2 

CH 2 C1 

II 

500° C II 

II 

35° C 

CH + Cl 2 

* 

-►CH + HCI. 

1 

CHiCI 

4 # 

CH + HOCI 
j 

-►CHOH 

CHj 

CH 2 C1 

CH,C1 


150“ C 


CHj—OH 
(f*R1&R) 


frnfitow *HI' 5 *<M e l : r*l»P(Rr® f&rfv v#TO 'STT*(P ^f! TO I 

i. 'WHWHPm ’lii'SH t ISNftTO f*?FfpV KHSOj ^T P,0 5 ^TOIM ^S® TOFT fjwifa.; TO ^ 

“onf^T ^T-^nf^s To «UTWMl*H ^ l 


CH,—OH 

I ‘ 

CH—OH 

I 

CH 2 —OH 


khso 4 


% p,o 5 


CH, 

II 

CH + 2H,0 
CHO 

{^TOlPw) 




KMn 0 4 g^T ’fft’FT : ^ H : S0 4 KMn0 4 STO fjtolRH CTO g*TO KMn0 4 ®TITO ?*f 

2KMn0 4 + 3 H 2 SO 4 -> K 2 S0 4 + 2 MnS 0 4 + 3H a O + 5(0) 

CH 2 —OH CH 2 —OH 

[°j - _[oi 


i 

CH —OH 


I 

CH 2 —OH 


H ,0 


COOH 

(ftPrrt%^s- -afire) 


COOH 

I 

CHOH + H-tO 

I 

COOH 


«. 


(3TTOI OR^f#R *lfteT s (Na : B 4 0 7 .7H 2 0) ^ gTO 2-3 OFT§T CWfcH OTH 

B^f c i n B TrRT <i«f *jm tot i £ gro w -sir cm®rtfn M wtr to to i fw fro 

tot «a sto^s tpro cTOnf^f ?*f Iror ^tpt ^ Vrsr ^pto tor r=T ^nj*fr to to i 


Unfiled Notes Page 145 




























































































































































<?s*r 1RT5S 




>► ffgfe 3 x W1'S=<r^il f^fen (Preparation of Phenol & Identification Reaction) P 

'SliiMlwltJ-* TO £j®T^etW ^ (-OH) W CTO? WH ^GT (W 

tot i TOtroaiw TOrat5% i cto®t swot**' 

appR CTtwt -OH ap*f 4 ®vk fro ■si ij totort wfcTO tot ^p® 

TOT CWI - OH 2p# 'SlilC<llwfD<f- TOW3J TO? ^TAPlffl «JTPP l 1%V 
'SlJWWI^Cflll - OH JF 9 # CfflOT 'am»W? T T STO? TO? ^ OWfSfl TOSM C^IW 
*II#TTO13 ^TOT W «tiw i t<wl$H ^TGRT TO*! -OH SRTO 5R$JT 4WR1 
#l?a 517 ® *HW I - OH -SKTO ^tJT 1 . 2 . 3 ?®#T TO C^RfR^TO TO^KST 

ilCTOT?^, <7^ TO TO *TO I cw- 




®W TOTTOSTW C?TO C3^ srf%fsf*l*3p|ft C^# TOT CW 3T (C # H S - OH) I ^PT® OROTO 


<.•?*•*' ajgf® ( Preparation of Phenol} : 


i. TTTO C® 3 ) TO C?TO : '3IM*J>1®4T<J ’fTTO? ( ] 70° - 230 °C) WT SJT3 ^T*fPT CTO3T TOJ 

TTWI^ Hfi*iH (,<p^®n >3 4*1 st 1 ®® slit® 1 '5f*tf5r t®*it® ’“ 1 l® c i *tj|® , <lil*i*t CSRlfa® 1 t®*i 

3[«fw GTO CTO stfWlPlTO ^*RT TOT <?T<»-?rr 5?r l 0TO*T TO 10% NaOH S^T CTO tot 

*io»ii«im 3*r 1 to c*r®t 3 csr?) aFtSta wt'-PT^ s?%r TOfcro frofl? 3 t? c tto aw 
sfpfs^ri vsmtpt 0s 3 ! tot «ro i 


OH + NaOH(aq)— 

-~^)^0-Na(aq) + H 2 0 


(OTlfeTO^Wt?) 


viwc«m JiR'rwj ®f^t?r wto cro a? cto «jsw to? W'Stit ^ i ^ras-TO 4 ^t%t 

tort tot ^ h : so 4 cto tot ■nr® 7 ' «*rr w i h : so 4 4?t <#?o£ stot tot t o : firpr 

TOW TO? RlfifaTO fTOTff aOS (PRTOW- TOIT TH ! 


<s>- 


O— Na (aq) + H2SO4 (aq) 



OH(/) + Na,S 0 4 (aq) 


2 



O— Na (aq) + H,0 + CO : (g) 


^*2 

W\ 



OH{/> + Na 2 CO, (aq) 


®lt«l| <T^f^ sfllj t®*i ®?(W ®lf5!*)"■( StfenTTT , JSW '1tf 7r f^TCtl ®(U % 3 % ®«r ^5 I 'fl*Tt<f i£CW 

!S 2 °c TT*wiaiRi tarr?f*w ^r >n ■tsr-'TsrnzFT 1 •nf®’® ufl^iw 4i°c ’smtaw ^ns 3 ) 

WI (^TPT %TO C^R 3 ) 9 fT33rr tto | 

CW ^s,' s n i fH : tatwrfw C*ld3t1*1«IVC+ ^■fifWTTTO? TO3I ^W5 %TO 3 

’ff'STT TO l 3 cstlfrow awTTO H,P0 4 To S’lftfic® 250 "C 'ST'TOTO 30 atm ST*f fifWT'T TOW! 
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^8 




fefe 53 i fefer? 'stot 1 30 °c ^wranir <rr^ wife ^ fefe 

*fes^?r i ^5 h 2 so 4 m\ 100 °c w^imfenffe c*fm s @fHtm$^ ^ i 



CH, 

II ~ h,fo 4 


CH 


+ CH 

I 

CH 


250°C 
30 atm 


®+ 


H 


Q ; , NaOH 
130“C 


CH 

I 


iH 


O 


ch 3 

(fa^fiw) 


^>-f- 0 - 0 - H -sk IOJ* 

CHj 100"C 


(WSR) 


c«wfaH «canfH? c^rBi^ir ®c® nr^TTT to 4??. ®*rsrr® Gm-roror «#■ aicsi^a <iitoPi® i 

®f? OT& 40% ® TOT TO l 

«. 'sf& «R 1 % : or'sh sr®rros aw ^f? $?fyr®c® ci, ®? ^mer f^ferr to c^iwiw»if*H to i 
GFIcalsrofsTO® 400°c ^T’RTsrnr 150 atm srcn io% (W/V) NaOH wron ftfarai ?fitar esnfewrsr 
f^wu> *if?ei® tot to i esnferrs froSw *tt? hci toto? ^rr®^ tow -mi®® %ro crow nr^nr to i 


ci 


© + a 


Fe 


NaOH 


400%:, 150 atm 


* O- Na 


HCl^ 

%t®*T 


OH + NaCI 



O-H 


O r 


(0) ^ (Q) 


+ H 


hct <nro : c*n®rRr -oh ®i?m cto*t uE®r to?? 

TO I C*MM? -OH SF*t MUfeM <RC?? sp 3 - STCTOtf?® ®T^T *OTT<J5 TO? 

^a; to® ?t TOsff ifw Iron? farar to i c»mc®u S p 3 ->iWif9® ®r^r 

to® -oh sp? wi f® m® ®t? ®f*r® ®f^ «ww tow ®ff%wrw? «n? 

$M4$H? ei*I^ TO! TO 4|?t WTO ®f??s "STraTST TOPI'S ®? I 41 TOW CTOTO 5#? &W (TO 1 H* 

tor j^cBr'5 '5® s? i r«Hw<i k, i O'" - 10" 10 1 t*HW4 swe® ®i4fa® ailro <rt?? i 

CVTORT ?JNJT: M«riR* ?T?JW CW TOW WSTTT TO? l 


<ar 

H P* Ah 

I II 

HC^ ^CH 


C 

H 


+ 

:<j)H 

■HC CH 

U II 

HC^ .CH 

V 


+ 

OH 

1 * 


flMPM MCflrlC^ ^Hlfl^^ 


,:OH 

. , /A 

HC CIK HC CH . 

II V II I - 

.CKK HC ^CH 

. A c 

gy 


HC 


HC 


HC, 


:OH 

I 


CH 


CH 


C‘ 

H 





<a cepsfr to ! 5j%ero to ®^ 1 sfr® toto i n<ra^[ ®rf®*rcr ®% 

ctR l «RT®|® TO?R 41? TO? ^ H-*HWIt O - H a-?®IR? $W4dHt* ^PT ^ 

H' TOR ®?r HjO + TOJW ?f?*t® 4l?° s TOWTTOf^t T^® C?R®lt® TOR TO4 I 


+ O 
lO—li 

I 

^ C X 

■: HC ^ CH 


:Q 


HC^ 


H,0 


'* HC 


CH 




CK 

ti 

CH 


+ h 3 o + 


(ctM*n?fc wm) 


w#?i a^H h‘ (csffe) ^rr h 3 o" w i ot 7 ^ *£&f& ^fe 


^ li^HCHlJil® ftCTM 4KC< W 
m \ c*mm 2 % ^ 40 % ^ ^17 

Tmitf w ^ 1 
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(Identification of Phenol): 

i. CTRPRT CMT‘£4i*tSH tf f *Ff (»rtPl¥ *lHlcis 
WM*r JjTO fTO W 5 ® 2-3 
CM&T MtT 2f*rfw Fed, S^f CTT’T 

mto gro wsft wf «rf?r c f ww 1 

«, tfNFRCT WRWti 3 Mf fas T 51 U 5 2-4 
c^pfBr oife Mf^m smt cro wi 2 , 4 ,6- 

Jj l ^ t CT T OHM<i MM MMfCTOm 
w I 

8. ftHH PffH WTOil 

^ mto ■fep# sro STM <5 to %r Mf *im to i -s SMtw* f<HTO ^fwrs MfMa MfRt® 

OT*I ^5TO STOR 4=f stm TO MTT 1 <a S[M groM TOT 4-5 C^f^T <af»54> CMM$ BMf WM MTO 

f^TO?aroR^ : TOlTr%rTO , inr i _ 




^PETCTTOT T CTtfem W (%T^f) ^gSjgggj (STM) 


4 *#5?# fa«l<5MH <#^1 MW I 



■tot *m) cto to> rtot ott mm i 


6 <O^ 0H + 2 FeCl 3 -^i 

<g>- 0 ) Fej + 6HC1 

vgfeC'^lTO (S^lfTO^ (W^R r4) 

OH 

OH 

I Br\ Ai/Br 

[OJ + 3Br 2 -•" 

6 IOl + 3HBr 


T 4 (MM) 


Br 


MW MMM wf$R NaNO; « 2 - 4 CMlttT TO H 2 S0 4 WN 



^ICT nWCT s i. ctmi*m Ts^trr smt i i s1& msm m^s t4 *\ 'Sft® m^Ism *sPis> 

_ (H 2 C0 3 ) iffll UCH l CMlMR SWT, NaHCOj fl *ftyillfeHW wf, Na,CO, 4 TTMWCTO ftfejT TO M I TOT 

CO, MM3 T&Wff 5ST M I TOT WTO, M#W *4fMF (HjCOj) MWM M*W ^5 TO NaHCO, « Na,COj <SS 
MW CTO ^ f4l3rar TO M ^ CO; TO Ml 

CTO WtW - OH 5IW MTPTft CMMlWM M®TCS5 MW ^ TO M 'bIWTO WTO TOT M i 4WTO 

MTMlftllfr* RJ MWITO TO l SfftfMM J1WTO RflPlWftfa 'aiiMC+lTO4 '* 01 ( 9*1 «iw fi,ww MU TOT TO 1 CTO- 


@-ch 2 oh 

WTOl^R MlTOtTO 


@-CH 2 - CH 2 OH 
2 -fTOt*T tM*M 


C®5*r, *ljtalf»iul»rc sfgt^r vs 


► 


(Preparation of Nitroglyserine, TNT, Detol, Paracetamol & Its Uses) 



„ » O'b.s I 'Q <n«rejfl (Nitroglys erine P repar ation & Its Uses) O * 

~ M^GatfltMlTO *tf^FTt% mwpTTO> SM I MMMaTTT I 

% CMMs^r IFfW TOT 7 mL ^Tllw H 2 S0 4 « 13 mL ’IT? HNO, fTO fsfcFTOs ^5*T 

7 MfMT® CT Ms^ t ffRPR 5°C ^MTOT ^TSf ^TT I ^CTOI MlR « TOT RTO? CTO WTM3T 

l tar wr ^ 1 W5i*ra jt to^rt hmt^ tot atm 20 mL cm^ttt c^f&m cror ^ ^rr 1 ftsjro 

p tstmtot f^wT <ra arm 30 (iiPht^m cto wtstti ^tt tot M^Sif^RTiRR 1 

t® 
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: c^tTO# jftc^ *n§aStfsfri1<H>iii feptw ’jar^iwr ^iww<i wen q$tiG t ®»i ll *k»« 
3iw^pPP ^ c=T's?rt ^?r i ^5p®s ,9 f«i «tc?s 5°c i 

«WH : 

i. t*rcg nr^dalfgWt^T gg t ^rs. ^#t?s TrqareiR ^rpg eg 

fe’TW g gtw8tg ^jt*i^sr <wi<3 ^gr g?n <jgs TO3m ^ifSic® 3 ^ c*g 

’R’m gw 'stfe w% 1 

- 

'ti?.(5itsi j iiRi'( 4^fi> 'ife»ii^l ftoeRw .ggr 1 Rhuii^b 4wgjg5t?rTOT ^?r 1 


^ \ 2, 4, 6^15(51 G <u<i 3 j<i (Preparation of T.N.T & Its Uses) D 

2. 4, 6Jjt^$CJil S^tg 4gft wm *I%»n# fe^RPF l 4fi>W O-HfSjC-lg >1TO 1 4<t> t=3?g W gf?lg*R stf&m 
gRW fifes’ ^5JT gg I 1863 RW S?r4W faeal^) Gjfgglg SVldl'* (Jullius Wilbrand) g^Spfg TNT ‘ 2 f¥«‘ ?i£ <W | 
«l^ : 250 mL 4gsft C*1M's^l SPl^g 'srCMT 50 mL 4*1 gW 5 mL Tt? H ; S0 4 G 8 mL gT? 

HNOj OTOTT W I SFTC^g *W G gWtftttg 4lfS ' t TTf=*sft% 1*W 30 °C votggRfg £flg 10 fuffO-ftM ^ 5 $ 
wr gg i wt 'SWWStial g gngwr?(iBi 5^s? gg i fiwJ'W irer gw g Mc,-a< g£*u Gifofi'fr 7 
ml *JgtfWHN0 3 4fg5 CTTg gW glfttflfl' fg£g fgSJgW 60 °C ®fggRT¥ 2fl¥ 15 ^SffggW 2, 4. 

6 - Jl^lScSl t=J^T <Tf, ft. 4g. ft. -W c<M1>P<Wfl Wsf -5311 




2 Go j +2HO-NO 


2-m 




2H 2 0 


no 2 



g$3g : CgFTS^t £gW i 5(TO c f gW W ^TWMfU gW CTGgf ^g I ^3T® g-gg 4£gf ft 

gWIM fg£g gffg gM C$tT gW <J 8 |gs gw <?TGgf gg I TNT gW! g^pf g?*fg C<W l fg4 ' grfl<f I 4? 


v fTOT$f 81°C I 


< U*3Rl*5 : TNT 4<pfS fac.'g’tno G fqflls> I f*^!ni?t 2 f|Rsil 4lb1W f%.WM 4W ^?TT ^Tl | 

TNT CTOT ^TOPOT C^R TORJIT®? 60 °C 4? f*RT R i ^TS*! TNT 4 ^(t -TOrT^ i 

' 3 (i»t , >nf«<p ’if5*n-i TOft arfiw ^sunr 60 °c wwebri c^twt wsrsfpr *ic& i 4 

^ 4g<r ^iQwhi ^f?r% »wrc^ T» ■^GTO 45G 5TT*f<T 5T 4^ f?TSpTM W> i 
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?sr4<raraa 




» c^og gfgfe <3 ajafejfl {Preparation of Detol & Uses) _ O 

(T5T5*r C4*WT ^RtWB 44W5 CSt 4 WW W I Cafa^j Caafawia (Reckitt Benckiser) aiaf §Wl1w 

^ pSpit^ 5 *WPT^C54 ara I 4# 414# OjW WS, 4T 4W *fIoffe's I 4T spTffl 4#aTR§i4aW <3 

%*rca 1 ac*pf «fsra 5 i area i 3 "?nf^T“ 4 a a^ 5?3 44 «faw aw sa^K aa i 

S|*% : Obl>M<J aC 4 T 3 pT® (CgHgCIO). 'WS.OW C 2 TWRW, WI$*T *(C 4 W. 4=11 >*>14 ®(«l t l. CTWf 3 

W# a-aUM 8t1W t 4W ^WWa f$CaC4 g5WWI^f*W®{ aw 44? 44 4f44W 4.8% (W/V) 4T4? ?T4f'’#'3W, 
44 *tf 44 W 9 . 9 % (W/V) I CsHWIW^TW wwfaa* 4 ?C 4 i 4 > CgHgCIO 44 ? 44 5 ttS^ : 

■m 3r<jcs - oh 4<ssif «rr^Rr ®fi> wfaa at«p 
wca $!$cihit®w a^w 4^a aw n#ue •qpt 49 
aiaia atrf® 44 44? 44 an 330 mg L 1 1 ar?4 
areaw 44# *t*t <wM 4 5tw 1 4 f§a «woi , spn® 
a-^Taf^RM, ®w 44 -src**! aws ! 5 raf 9 F 3 aw* 1 
Haw 4 Htaa^ caw aw c^acawntfcw?' ww 3 
■srfa^ afasnw a>4T ?a [ saw 'srf®fa^s» 

TjiaF (caw) caw aw S4«w> wafta wr 34 44? sawa pH aw 10 44 awr 454T 44 1 awr anas 
atfaa* cjHf.«] i ' 5 t i gPi-i°i gft«® 54 44? 44 afaaw 48 g.L' 1 1 war* asjw&Ta ^arapr ^ $©fa. 4a aw 
a fSfaco i fca aw- ar Hiar®r «=r ^f% aw 1 4 aaw 54m aw 3 wft% asnftar csfWFw 3 wrft 
cara aw ^.-araa a^ar 54 srrfcw CETWT'W 44# ^laa*?) laf^aric^taaR t&aww 1 


H,C 



<3>i«i'5Ti'?f*R*T 



OH 

I 


“A 


+ 5r#fcP! (9.9%W/V) + CH 3 —CH— CH 5 + R — OOONa + HjO = C$54 
'ch? ( 411^16sii'*iW) (araR) 

ijnMMiUlWI 13.1%,W/V, J 


ajaffi : (^grf ^asf& , 3r$ra asRMft ,af^aiTci§(aFr « ^sara ^a ara^itw c¥3f «tc^< i fa^s 1 

*rfkaa ^»®jj i c«i , 3 aTaraer csfat ^a arw? aaf^fSrw ^ Waf^F ara^fa a*ar ^a 1 

3aifa^ 41a crora 4 ia araara aa 'S<F?^ c f aa 1 wraH aifea cjPTa afaarcaa aaa ‘aiPic* awar n'aia cw 5 r 


c« 5 st caw asca qpa iiwa-Bi? 
aiaa sa'f a^r afawia aw ca^ai ©fas 


aa 1 c^iaa#a aaa ^a a^. aaar ataxia aw if ?ra cs5st 



aw awca : c^ 5 ®t « arl^pR ^®awt 'aitf^caalSasa^a ajaata aar aw« «a ^ Swan fea -m aa i 
c®Ber apfT 3 'Gi'jpi'iwa 'aiwwp^ta aa 1 ajR upksiwftrf!®* sp^pfca? 3 


caffiait^sawafepi <a *ilD ®*IWHW 'ataaii^'iPta ^aw afa« taasfSw 'aarf&a «ffa < pa flwca ara^taaw «n% 1 


►> ^.^.8 1 ^fTT?lPi^Npi aj^t% Q <p<tRh (Preparation of Paracitamol & Uses) 


4-(N- $awTf?w 'saifiiwi) c*ir«t ar 4 -^fesit% arnfjfSnfa’i^s' ar wTaifaSTsw caaawwaf 3 ^a 
^masift ^aa 1 


: 4)4# 250 mL *n?J'®'Caa 4-Pi*'F JFRT^a £WW £(Ta iOO g C^acw aiw 90 g NaNO% 3 5 mL 2% 
(W/V) H^sOj c^ caw ^ca a^ «rwsi f ara sna 10 faf# caca at3 i 4 sraa aicsa a® ^rar saaw apsr^r 
^aca i /S'Wrf 4-af^SaRFWca> wf?f jt ra. cawrawa aiaica wia aa Ni sfoiac^a h ; alar 

aiaaf Nasic ararfa^rfa® ^ca 4-wnfawi ca^w , afa e n® ^a i 


Unfiled Notes Page 150 













































































































































































































<TTOR : ’RJ 


OH OH 

<6 -S- 


OH 


+ 



+ 2 H 2 0 . o 2 n-©-oh+[H) 


Ni 


HjN-©—OH + 2 HjO 
4 - 5 5 IJlteT c^*r 


’pranr. 41?sf& 250 mL TO'SWd $fa<$j|»1 <fk<an TOT 5 g 4-WffTOT C*M“1 « 5 mL *fTfH fTOT h«W(,<p 
fas^=f ®TOtlf®« TO I TOS*I? fsRSOT? "TOT 7*5 mL TOffaftfas WRi?ltat^£ CTOT TOT S-SWOT Rhblbl^l TO 
&1Wrap g[ tVlfa|«| HI'S | RlfaTO? JFPSftttR fTOT 85 °C ’SWMre' 2JT5 30 fafab^l®". ^3® TO I (7TTO < ’‘faT>lfl 


O 


O 


o 


o 


fafaWll : HO-<^)-NH2+CH 3 —C— O — C—CH 3 -*-HO-<^>-NH — C— CH 3 + CH,-C — 

• f tn?nfa©m 


OH 


s^Ef^ • (fog % 5 R TO l ?>faTO®T JHMI 4 fac& ’TOJOSS'? CWt TO? l faTO? fa? CTOT 

TOST <pFTT? ^TPTCTO RRTOT TOtflfa fa TO fa*$l<l to i f*H5ld %*TCT affa ^KSCSPT ■£& TOT v llfa(.'® 

^H-g^s ^SC5 'J^RTTTT ’Spftfa 'STWT? , J??5 ?>E? fas? I 41004 Sfra 6-5 g ’lJl«tlPifa*i ir i OTT® “?!? I TOTJTfaBTOTO 


■sMTOTs 169 °c 

<)<^ 1 V | : 4J4sf& 'SpsfJ <3 ?3«T afbfal® Ctl-tHl*!? 5 £??? t TjT? fa?f?OT 4)W ?RTOt TOl TO" TO?> I 

*jj 141 f^tiil) 1 *1 4T4>fi> 'auMMOSrfa® (analgesics) ?T CTO*TRT*W 41?? '«)lfaJ ,t 1l5Luf^ (antipyretic) ?T ’ft? 

&?? | iflflj R?-RfafTOT5 (non-opioid) 'SltfaiRlir®'TO i 

‘‘iHfSraT (side effects) : TOTTffa^TOTO OTTO? W1 < W^TT <llfa>«l 4]ffag TOFf? TOTW <jfa 

^5 | 5F£5r ^l^faH <3 TOT fal*tC4«J ^TOt <pfa(.4t CTO i r*lU> TOIt? ^jft I 




1 m CTtm 1 ^s^r®r« 



(Purity of Organic Compounds & Role Melting and Boiling point in Its Indentification) 

» o*oi <faf!c*far f^wst q^Hha^aw _ D 

SfTTaT^ ?sfafl fa©?; £®f? C^tCTO 4!?>fT> ^fafaB ffTOTO TO? 5 I CTORT ?sfa*r ?*)? CRtR faTOi TOT 4)? <4?if(> fa? 
spRW TO^ 1 fas® ti ?>fa? £gf? (fatCT? "TOT CTOR C*®tl*T STtTOT *$1? *t*FTOT? fatfa? TO TO? HT l CTOffS 
^fafafg ^r-trsnaiTr ht tot ^t? w sifaRTT fa^ fefst 1 T^ 1 6W i 

?T 4l<Hlfal<t= <sfas (HOOC ~ COOH) tit 101 °C ! TOR 

JlfTOE? C^ICWl ^TSfrr f®? 101 °C ^T'lvrar? TOT CTOT ^TT ?!¥ I 'TO •tspItCff 

C5TOT S1TTOT WR «ITO 101 °C 41? facb? CTOTOO '«t'TTOTf <r>C-fJ<r- ^’TC? fafC? C*(? 

^?T i 4|^'«IC< C < HC®tlfa< > 4]fTOEg TOHHF 121 °C I ^1^ ^'fft’TOTOf 'T c TOfa ^TTOt^ ^Sf? tfatOT? 
fa®?TTO 3 TO TOTTS^'T JR «1 ?? I 


4 )<TO 1 TOW®lC? SrSTT ^tt TOftro OT, >W 44 Kf 4 > ?f^T fo? rfeHp? TOTS ff? (.'Plctl 

TOTPdf fa®?; i *#ro afT® rfsnror ottstt to to?s toh® fafat ^ (tro tfatiTO 

fanffT® f^? ^tTOtn fa^tfars tot to ? 5 i >4 *ito? fajiro toto faa? tof i ?to *^to fa®wr fafw 

^'STO TOT £ro sargjfTRT TO? fa®W ?TO ?$?t faljps TO ?TOt® fafa? TOT ?5 l 41 fa»fe(f& ?fa 

rfl?T ??? «w ■in??[s ^ 1 4 ^ 1 ? *i^«il fa®?T I 

rfTOTS : CTORT ?TOT [fatW? ^TTOT 5 4 f «T , 1 ^t>fllO^ CTOPr £? TO 4 T 4 T? ^ (fatO?? « TOR ^TO OTt^s 

to?t tot i c?to- trro 4 )faroro 101 °c\ cro^rfa? 1 4 ifros? 121 °c 1 
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» | Zaw Rental <3 ‘HI»«MOl ^IWH 



2 TC$ 7 ^ «g®r ftsR c^R? itrefi* sjfiflffc '^Dwt? «ro i fiss £sr csITO tot otot c»erta stiror 
ffiqtpra ■an s T to fifirt «to i csH5 yfififB ^rc'i nM® *rr to to ^Uwfi sdror iu^f& 

■totshto w to f%rf *iRj<f'&» -smrsrra ter cr w i tot £ro st*ptrf ' j ft>ro Ms to to 


ISQSt'ils TO ^P'TW ST'T'tT =TT5 "PSI SRTI 

CTOT CWT TO P}fifi8 ffiTO SITTOT'S W ?TO ^ifD fTOS TO TO “TO I S^TOS TOUT'S TOtte 

stotto M >t^fe< ! ftr*^ Ifsr torito tjto «ro i 4 wStTr ft 3 *r w§to fSep i affrocsF wt 
Ero fi g ^a l ^m 4 M to stot? bt^tj *fffa%r -tor tost Msr wi fsrfsps to Mjto tjCto Ms 

TOT TOI sfc 4 te TOCTO ff? TO 'TO TO (TOST CTO *TO TOWTOpa 5®R HTpiflr fSTOT I 

: cs sTnrorBi wc*n aro TOotfs to*W astro ^ifir^a sig&icro tor to, cr wvhw 
$gr arofif? ^eto tot i fifi% «rr 55 TC , T tors tor *l*tfc 4 ?fc 4 ^fi> Mffc ^Mss <to t otto ^ferm^f 
RTpIt^r MfRtTO 65.5 D C, V«WWI 78.3 °C <TO* CTOfaWS 80.4- °C t 


OV 


^ ^<^< 3 , 11 ^ j ^TW : cto^r wt ^'8 



• 2tot ot)C*H TOT *05 Ms (Melting Point Determination of Organic Compounds) • 

,> 1 »l*ll» fi'ftfl* <p|<H 4 tfi> : 

5. OT SsM "fan R^RT TORTO MS' TOC® TO W *!|HHJ '#Tf ! f ^HaiOT TO TOsfij M*TR TO? 
(Capillarytube) ^Tt^l 


iL, -ja^f& 'fM?r 'Sro ^r^fr^- ‘e^sfros ttptrt ^^ 5 - ^*r «rc®mfT3T 'ft's i 

a. C B>B|tft 6 c <4 TOJ ftTOIR (b. p. 290 °C) 'TORT TO <#SO£ »tt? H:S 0 4 (b. p. 338 °C) 

’IMi^CnsI OTT SRT i aP?^^<tf^C«J> 3 ? 1 IW 4 t 5 i 

8. ^ ^ 9jir4ifv^<f5c^ ^ 4 ^ 

(."li J 5Tu5(.ss ^[T*r 4‘1 'H'sjk.s i{'5 > '4 s S t*i»( 

^ a SlTCSftfsi^tGTS CTO W'SHT ^ 5 T (TR H : S 0 4 
4S S' , lts^s®ic4> ’ 3? M »TT *pcs i f.lj- > Cil55css f»ict> 
tRpRr TO ^tw TOT 5 f% ^ TO i 

(i. 51 <pis(.s* 9 tar 5 hsr S«® 4 , ?v 7 ^* 1 ^ •hc'is 

l%'B 0 R( <pf 5 "-T csts Hy*sis fits 1 °i’ 1 P "JPTI *jfi 
4 ^ fififg ■^rnsnans to rriw 
TO TO vslTO -3 UT’WBTt 
»ITOW ^tUa TO?®^ ^TORfS I 

ww fsf*fi Ssr ctera cwi *m 

TOTO ^T To *TTOfS ■*fr®=T 3TOS TOT fSPTRH 
Sftf HjS 0 4 C^ fro «l 5 )*Hf& TOW ^T 
i 

RRSITO : 

5 . ftfo ter JFTC^S ftPIRR ?T iflPiVbW ^IT’R TO? I 4 ^ ar-'TSMT Ms «TTC^ i 

CTO 9lf(3flPi?T« TOT TO ^TST TO nTfi SRTT TO '#TO TO WT^tW TO’JK ^?Ca I 





DsrtcSH 


fear i.ajj: cstcMs TOiR Mc?ra *ftt^T 
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: i^lhr m 

* UpS'ite f^T (Boiling Point Determination of Organic Compounds) 

irSil* l^fra* frfenr gfi> sisfrvo i 

pF) ’TiWT * 1 ^ VS 

<'!>*% I 

(*) ^n»fm : 

i. «iR 5 f& 'SJCTJ ? 8 R 5 ^ S TTOT WW W I 

V IFT^W >Cl 1 t* W fRJCT ^ ^ | 

o. sHc^m '5 W <s& fejjj[vs> 7^ u^> -snw 4 ^fi> 

’liwlfil'cw la^HvsfCT ^ ^«T (7R <8ff l^ l fl|i;n<«) TTW ff f CIM 
^ram «Mt(w i 

s. pi^IDm* Iter $tar §m to i *rt<rOT<r ^itck 

•w 3T«r l C*T '5^'s 3FIC5K «?R TfSt 1 ® SfT^ it \3| M*lM I C5F^ 

i _ __ ^ 

^ 1 ftaj ^.vasT’^tT^fcRr 

^ hull's! : S'Slt’t V 53 PRT ^|P*R I 4 GflSfPRT SRT 9 fT^ J T JFfT^T "SCTj «|®T 0 ^ 37 f 

CTwnra l 








OSOj *jPwfa>3 atR?f>ifD (Polymer & Plasticity) __ g 

*l 5 «f "#r (Poly) ^ ^ (Many) ^ ^TfcSTPr (Meros) ^ 'siS’t (Parts) tfl gfi»’■Fr CStC^ ^failkt *t£*R i 

spfs'srctf c<wpt ^ ^ i ^rnr, ^ «n*r ^ 

^3 ) 4 WT '°ll°liJj<l(.<T» ’UfiSFt ^ (Macromolecule) W ^t*T ®1TW i C®EH ^Mt olMl c*T, imCZFT 'SPj 
^Plfa ’iPWfl 'R I OTR |w, C^traifipei, 5 >)Ri<M, l £|f>f^ VJlOJH vsjej f^jg 9jfB(g|g gg gq^sf 

*li-w>lilwi!0» (3S|CTT ^ftPfS sffl/F R 1 vfCTCS ^ ?p?*r]fls ^ ’gjg vsj?*r ^T ^ *Rm ^ 5PT 

■s’tfsfsira v5r«j <pt<i 1 sissr# ^c?r 1 ct^r, a ^ <a^f& hwtur ^ ^?r 

- A—A—A — A — A-^t-j-A-h 

nA (wrrro ^ -> - A—A—A — A — A-►-f-A-K (*#^^0 | ’n' ?)?Tr 

’WJt.^fir^PT 10,000 ^g^W5f^ ^1# <ro 1 f m fe>K< l ^ I 

n[CH 2 = CH 2 ] (Ph)-> -{- CH 2 — CH 2 + b (^fftWR) 

^T, nICH 2 = CH 2 ] -> - fr CH 2 — CH 2 ^ CH 2 — CH 2 CH 2 — CH, CH ; — CH 27 f n 



f63[ ^.Ob' : #HWl 
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*lfa‘3jv|1* i M (Polythene or Polyethylene): «*fl> ^^>1? I ‘S'FTFT *tPHRPl«l 

^g1 ©as vi»Jt^><i *ifit$1siPH 3 r*rcrflj fig i 9 ff®rsrRRS 9 C e ra fe^iis *NiH 4 i 

wnt <#rsn? ^ i 

(3F) §6b (High Density' Polyethylene) : 4)W 7 fW , l HDP ^TT C?J l 5 l' K (^ 130° 

- 140°C wmiami, 6 - 7 atm Tfc*f afBrg* TiQ 4 « A1(C ; H 5 ) 3 43<f 'smfcft *lPlHM«t«W WJCT 

§65 *fPf?lvif»H w ?n i 


nCI l 2 - CH 2 


130- 140°C 


6-7 atm 
TiCLj « AI(C 2 H 5 ), 


> -(-CHj-CH 2 -K 

HDP 


4 )^ 1 % 3 Wt ^<1 ‘‘iPlJtftlPlWtl CSI^t < 5 «Rt <ITC 4 * 


faffiST : §» vt-tt ^p-s) 
i, 4 rf& f*!?s®T fs 5 •"iPiaji-** ' 3111 
^ ,il<f = 0.97 g cm" 3 I 
tf. 4315?! I30°c ^ 403 K I 

8 . 4)15 4 T 4 >f 5 ‘T 55 *lf 5 T 5 IH i 

e. 4)15 PiQi*?i t 4i? Trrs7?r s ldp ^srfiRs i 

43 I 5 F ^srtU^STBT, *flt*f, 041 'S'l, ^JT*T, CWTT, \SP 5 fatr 2 f®% W I 

(«t) VC4FJ5J •iPfcl'&pH (Low Density Polyethylene) : 4IOT LDP I ’ITPTC^ 75“ - 

350 °C r ®T 9 WI3rRr, 1000 - 1500 atm 5TC*f HWTO 0 : *trn?R C4ltM<l TOWK 

^ran ^?r i 


nCH 2 = CH 2 


75°C - 350°C 

> +CHj -' CHr-h 
1000 - 1500 atm , r,p 

o ? Wir 


■jgpfBr Pfc W'$i r *ff 5 ^fsif=i cr< csr*rfaf ^rr ^65 vhcjii *ifa?PiPH c 5 *^ 4 k?f ^c<f strict i 

5. 4|f&T4Wf s ^^ 9 lf»r^ i ar^ , 1^Wl 
i.. 4J3T xMf * 0.92 g cm 3 I 
O. 4131 *PRTCf HO °C l 
8. 4)15 *[<5?; T55 41-flsfo ^fPiViRl | 

4i1§ gwigPu^iw ftfgnr i 

b. 4JC4S fgfeg ^srcsr, ■ M T®5TT Pf? foRlfr*, fayyfMt 4>1M<5 gn^s? ^TT W i 

fe^TfeT (CH, = CHC1) 41<l n%JTT? nf^Tl%=Tfl^T Ctf ffft g + CH, — CHCl -J-, 

Cl Cl 

n[CH 2 = CH ] (f>#r OFrait®) -» + CH 2 — CH+ n (*IPllVlft»r C4MHl?«) I 4)^o|W 
catf'W (CH, = CH — CH,) 4|3J ^#rsn?f ^ ^STlf^T I 

CH, CH, CH, CH, 

I I II 

n[CH 2 = CH ]—>-f-CH 2 — CH —CH : —CH — CH : —CH -h — 

■^tfsTCEnf^R 


c 6 h 5 


c 6 h, 

I 


>0F^ 5 i (ch 2 = ch ) 4j^ ^rsmr ^ *iPd8j i(5h +■ ch 2 — ch -}-, 
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*iar 


c 6 h s 

1 

CfiH; . QH 5 C5H5 

1 1 1 

n[CH 2 = CH ]->~f-CH 2 - 

-CH —CH 2 —CH —CH,— CH 1 „ 




COSlCJMCiJT^f^P (CF 2 - CF 2 ) 4<s 1 #m ^ ^CGSlOFIC^fvtlsR ^T tGV=R 4- CF : — CF 2 -h I 

1 #r cCajlGftWI d>w (PTFE) : d>*l”H CSEBlf-iMMr <3* ’ffraR I ®EF EW >3 

^T'TOatr -#wf?R «0TC5#rapr an'aiRwwB [(nh 4 ) 2 s,o s 3 •w 

Rftjoi (Jto ^,*11 *i*i w 5T1 I 

I (NH4)2S 2 0r I 

nCF 2 = CF 2 —► -{- CF 2 - CF, ^r 

dSJttJPlMI tyllftPM m 5 ^ C^RR 

n[CF 2 ^CFj] ->4~CF 2 — CF 2 — CF 2 — CF 2 — CF, — CF 2 + n 

jShp*n fshgj*, , ®M « nwrtf «rfec^T% <3^t ^ 1 sr^Rr ?r»t £*W tot <sh 

cvm c#f Sh^wTR, w^t cS^src* <)<'?]« wr«fiw.i 

«if.4j^1t 'SimR* ^c?r R*^i>n «trcv, ^Rr Rcf stm^r sjif5Bi>riB ««f srrc^ r i ^n? c^r 

355T 4 %■ ^ trm i ^ ^ WlR*** *lf?IHI<C+ «JPrRT (Tar polymer), l 3|1'lR<f’ 

«?(Rf*l^ #Pfm (Oligomer), ^5 WtR^ wlRRfg -^psiniW ^EE * - : V<T (High polymer) <3^ 

'Sff^ W 'Sll t lR«|i ^Rf*lt *l1*IVW« k (Ultra high polymer) W «(1W I 

tflRRW ! &CT? $*13 f%f% ^<r aPwidW fe?T olCT qti^ 1 *WT t 

(^) sriff^ #M, (*r) ^faw n%rra are*. (n) »ita i 

(^r) *ri®raRr : sflWFstW Sfffe 'StafK <3 2ft% <&? sits *ri®ror 4 erFstlJ ’it^fSTR I &P& 

SJTffeP 3HH, , CT^CMTSt W# t 

CO nf^Ni7*r ffini*iw rfSfJiRR^ -3 sirStor i c*tsr 

’#T?f^R, ’#P®IT%T, *lfaRH1$=1 QPRlt^, r%r, <$RRh ^Jtfw | 

CO ^^Ffarc *rf*rat* ; aiff%^ *rf*wi3w Rt%s -siwuiR* afarara ^mtRsi w ai Tgfr^trr 

®vr*j wr rc?t <ftCTt i cirsR 

^i?C4i?S7Rn5'5 sflfR'<p t-jlwicsiwcS'S atffo* iiRR. CT^wiet 'Sjjif^dJt;, Pi^wiei i 

^WIUM ^ ^' 1> R f%f% ^ f«TW «R ?RT «1TW 1 'WT: 

(^) afsrsri? c?iOT aftiiM (^r) 'tPink ^r aft i 

(^) yv af»m (SpTNf^mRr: ^ Rfemr m*nw ^‘jatsrr <i>iiijR<> ^rtw? w 
afR*n?T 13 Wt#5T l SfWRPl^lCT fw 3ISRT feRR ^9 1 5R ra J^ ^GBffl^PT 

^r wr ^Rot.tr >iwihm ’ai^otsir <3 wrifa #ra i aiT^a a^t?r ^ 

m - ! #Rt5 'Sj'ipr ^f* | CTSR 

(i) (CH 2 = CHj) -\- CH 2 —CH 2 +„ 

[■"•"-■■ - :-- - - no 1 

(ii) y>MI^ (CH, = CHC1) ^ _j_ CH, — CH H- n 
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ftSR < 1515*3 




PVC : TTCtfT ftPT?* C^TTt^ S%® ®$jPHWnOT 'WW?® (d.bcnzoyl 

peroxide) d3^ l^jfegg W 5OTR 5WIW iMwlS-iifl’Iuft® ^*1$ 55 I 

“ cT • ci 

®ft3*wrca»r ' , 

nCH-> = CH- -—> +CHi - CH +„ 

51551^5 

ww _, 

(3FT<nt® 5<TC*<J *lfom i 95 5WT 1%f%3 557R5 atPB»il^WRr (plasticizer) C5N 

^ tflw wm W 55 i ^ ^ i wWS, 

c*PR. C5l5*tf?*r, . HICTTOTH C 55 ^ 15 , ?,<^r®^ 35 TS 55 »W <jf°r^lT-' 

«5<1$.[5 <*51 f I _ -__ 


C*H 


C*H. 


(iii) 5>)|fiH (CH 2 « CH )5P» CH 2 — CH-H, 

CHj CH 3 

I . I 

(iv) Mlf 5 !* (CHi = CH ) 5C^ , #TCKftf*P -(-CH 2 — CH -K 

(v) CGBt (jHMftftPH (CF 2 = CFi) 5T5 *tPieKBlUMMI 5T «*M« -f- C’F 3 — CF-^h ^SI# 

| (5T <jt# ^rR?rt55T w w^) 'fl * iui* 'S^hssh i _____ 

(5) ^RTOB=n?m *i1Sr 15 5t ctmPito = s* 5t 5 ## ^iff? ^WW ^ 

5C5 <3 ■Sr l -SP ^ 5R5 SIW l d! *if*TSf15 ^5* H 3 0. NHj 

qptn^nyr 5r 'sri (5n?RT wj5 ^*15135 5u> 1 cw ^rt^R 6,6, Buna-s, ’ifa'ouw?®, 

♦ffsfiPTCSFTCHTj, *)fa<W*Jon> ? *)rfF .£) eti'am ‘ ? iRi*il(.s5 t 

(i) 6,6 : 5Jlf®fa* dm HOOC —(CH 2 ) 4 —COOH « Clifts H 2 N —(CHj)*—NH 2 

■s\ ijfB throt? ^ 5^5 *nfa<j ^ wr 51^5 6,6 ’i^rra ^ 5 S > 

n.HOOC— (CH 2 ) 4 — COOH + n.H 2 N — (CH 2 )6 — NH 2 —► 

^srjrfet^r dp ?5 ^iS^.nrW'l 

-f-CO—(CH 2 ) 4 — CO—NH— (CH 2 ) 6 —NH^ + 2nH 2 0 
5f§5*16, 6 

(ii) CBt^HTTOTg t creftH-i. *i4RlPl* <sfim 'B $F=R - 1,2-va |^^W 

?fvrt%ir git^r st ^r ^vra ^ w 


h 

/k 


nfHOOC—(3— COOH1 + n[HO—CH 2 —CH 2 OH] — « 

f O O 

HO-[- C —O— C — 0 — CHz — CHz " 


- OH + nH,0 
n 




9 £f^?rtDT^ (M^ r<MWI ^fPraRTW ^TTW I W 

g JIM (Rubber) : 5TWt «R^RI ^15 ^ ^ (strecs) Wt 

1 %? ft* ^t afe to *p#a 5 T TOnr f^a ^IPT i ctspt- sttf ^ 5 ^ 15 , 

^r^ r<gg p 5 TttH ms, ^ *^fe 

<s *fM? « Sw «<r 5 ”^ 551 <nw 5 sptrr^pst « »hhI« 

Sl^S, 5R 300 psi 3000 psi *iW 5PS I 


f¥ 

E 

& 

v 


& 
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i><*8 


43T1TR : frfhr ^3F 


(«r) «F4T*T : *T4T? Stiffen ■#wi^ I lit? 'STC*rr ?*!lfS>4> (elastic) ^*IR I 4|tfP ^RT? «||* C*IE® 

^*4? <P3T l 341* *fft54 4'4>*1C® 3T ®TSt® (7T»fH ^fW 4E# 44 ®3*T C4%3 ®HOT I 4) 

44 ®?t 4 *PTP# ^ 5 fs ’flfiira <f<l 1 M 5 J 4 PTC‘ ? f 4 lt 14 | 

ajlff*® 3413 2-f44f?4-!, 3-f3S5t®1??4 3T 'SII^WllaR (isoprene) 414 44*T 4l*1414 I (SW 144-1, 4- 

^'itl^RlSRc 44 T 34 i 4 T 4 T 34 *TC 4 sm 5000 'antwiSpr vwiiffl*® ? 3 f 45 ^ ?o <a «rr®hr 4144 T 3 

4J<j3 ^ft 35£3 I 4l1l?4t3ffl4 *1% (Poly) 4tCT 4?4 2ftf4® ail^r*4i 3413 I 


CH: 


H,C 


nCH 2 = C - CH = CH 2 4t n 


C-CH 


. f _ .___ _, 

*ll«mhf-M‘r 


H,C 


CHt 


>^ACH 2 - c = ch-ch 2 


ch 2 
ch 3 


ch 2 -c = ch-ch 2 


_J n 


ch 3 

I 

CH 2 -C = CH-CH 2 ^/v\ 


l44-4f4(2-f44t?4-l. 3-14351*1??*!) 3T Stt^R^s 31313 


f 44 4 l*w?t>iife 4 ^ffsrsrra ^j<J 4 4 ctt «n®ra 34144 4 t 43 4 * 3 ® ^or 4*314 ^nff ®3 *&4 

Jjla <K*i 4W I 4lf5 ^? 'oilH'sl Piwl^t ^4T4H 4!4\ 4]f*H(.'» Pi'S 1 44 4T I 
(*D fJfT-S (Buna-S) : 1, 3-f435l*l??d « 41*1 4fauif4<f« 41 W Na 414 3 v lf^fit'4 

^$<3 43£4 R35t*t?-?4 4)jtf*J(4<5 (4441441*1 44 I ^t-s (Buna-S) 4*lT 44 I 


1 2 3 4 

nCH 2 = CH - CH = CH 2 + 
l,3-fa®5l*i??*1 


" @ 


CH CH 2 


>dir<H 


Na *H$ 


W 


— CH 2 - CH = CH - CH 2 - CH - CH 2 



n 


1435!®T??4 n3j|RH C34414414 (Buna-s) 


tflCTR» Buna-s ’■Wllhr 4*pf5 Jllf*3lft4> ^4 i Bu ^ Butadiene (R35l*l??d), na ^<f CTlfeTW, 
4515 43*15 «l1M^ 4CSp5 44^ S 'srf ^Gjlf^r (styrene) I 41 C®WPin 1415 >5j|(4H f435|*|?4 3t4t3 
(styrene butadiene rubber) 41 ’lOT’f SBR W 344 5jtf4® 1 

415 ? sfsfRts 4544 tfe 4 Srara 334 trr, 34 T 3 C 4 M an® 44 ?s, c 4*5 33 , 41 *^ 34 M $41144 1 ?ot« 

(4) 3*5-44 (Buna-N) : 1, 3 f<35l *!??*! « ’®nT33R^=T HI?Bl?*lt+ ’IW'SI'fll?* Sf®T4W*l 
< lR^i<J<t i <C c T4 'srWCT Buna-N 3^ < 1T e R ^5T 5T I 


CN 


n€H 2 = CH - CH = CH 2 + nCH 2 = CH 


CN 


CtpMlPuil*}*^ 


> 4- CH 2 - CH = CH - CH 2 - CH 2 - CH ~K 

Buna-N 


Buna-N 1^4® gtjRr CW, 'SOT <£Rt 'Cm vjH4>t*T> s|f®?3It*4 W I 4K® 'SrasT I^T 


c^ca ?T 4 ?i?r ®gr rtr i 


(«) arf35<P (Plastic) : ’IPlMIM-sl 3^ ?R ?t “%5*T SWI? WT (?m ’iPlUIWsl *11*MC4< ?lft N(^, 

®tcw aiP 5 <t 4*ii ?nr i snfep ®n%r cwph®b ^ c^t 

I ®R<a*r% ^3fBT*T T)F 'Q l OTSR- '#P$JT?fw, CIFR - WlTRf^f?* (3lfBR, 

?3f?3H - tp'<mi^f*^!?* ?'fiflft I 'JJRf? ftf Stiffs "srrc® (BT®^Tr ^RPT, OTUeT 'Q 7RT%| | (7HR- 

, #n 2 #if 5 R *#r. ^ifsifeur?^ ouif^cB 5 ?«nfp i inf^tsntifa *t*fHwwt <miw 4 

apTBTT^r 4)'4s ^W<r ^TRRfWl® 4000 psi^C® 15000 psi W ^ I 
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tSR W?R 




(*) 


\i'|j (Fiber) : , J&f.rrfl ?,n^) 'S *5jIr.->i <1 'Si'3'® 9 CT i 100 RC/s ?3T I '®(.^ ^>Oi»J«|f .<5 Slug's 

>533 cror s wr 3000 i ^Pinn ®ri©??Tr ^ i 

»l(qnl<) <jxswH ?l?CsJslf.3 , ' r ^R ®1H'3 <PCi) l C^SR- vpTT, GPPT, *P*f5T, 9 fft>, 

srsfe w #w ^wr^R l 

*H$®R-6 ^t ^IRFR (Nylon-0 or Perlon) : ^n?rm (caprolactum) «** ^R-6 

^R1^TCyp*R nfcm? ^*tR ^T ^3T I R1$y>IW4H C«fW ^U?T!®rn$5PTW ^RJT ^ITI 

Bil&s RT?C*MC* 4 IIWH Wlff ^ I 


h 2 c 

I 

H,C 


H, 

C' 


C 

H, 


CH' 

I ; 

CH, 


Sttfl'f 


H,C 

I 

h 2 c. 


o 

I 

-C. 


‘C 

Hi 


NOH 

I 

,c_ 


CH, 

I 

ch 2 


nh 2 oh 

-H,0 


h 2 c' 

[ 

H 2 C. 


'CH, 


H,SO, 


I - 

CH, W+»IJH*1*|RWJW 


c 

H 2 


h 2 c' 

/ 

H,C 


o 

I 

•c. 


NH 

l 

CH: 


* 0 QFtom-iFt 


'srate 


h 2 c—ch 2 

<WT 5 IMRn« 5 W 


3 ift 3 FK 3 HH 

^*1? WlMt*1fl«W>RM s STRRl ‘'ftf* mwiw $ 3 ® W?=T (j-«jfif 5 |MI <ty!C*l|R«$ v£|f 5 TO ^1^ 

4 fi*ns 7 as ^-’sjfrwf sffeRrtrr ,? rf*RR ^ 33 i 


o 

II 

c. 


o 


H,C 
I 

H,C 

2 \ / 
HjC—CH 2 


NH „ „ 

\ + H,0——^ 

CH, 


H,N-(-CHi-H COOH -, r ,, ~f ~f~ NH ~fr CH 2 ) «, C -K 


^oTe <jf»r aw® ^ i?§ 3t<f3R 33 i 

i. *tm to* 'pnra i rf^imSoft s^r ^ i 

3 . <H 3 T m I 

o. ^rrtfRM^ ’frftc® %¥ anw g^%r i 

8, >05T ^T '-=n»'3 &?§ ’ffC? I 

<t. £Ttt JjjnrifS cwn fro ?rr ’fBsrw R t 

*. »PRT^ Sffj ^T PwiPlt+fl ^»Rt5 ^ i ’iRniH<l «t5RT^ RTtfR'tW i00 e - 300 °C 

m xtm ^£!T *tm i w ®r wi tf^ ^ *r e tT ^t ^mr i 
n. *i%5rra a?w? Ri^ar Sm»ui'.^ ^cs i 


m 


■wruMw s (astcsit isms $*rwTC*iir f%f *i%ir i ii:^ hot' w^t^st *iR»a*i 

Jlft- CPNT trm CT, 5 ?CT? ITT^ST JjKWil 1 ®T^r ^C®' ^ 'Sjg 


®pstRi 


» | ^ifinlfc^ ^tvfgfi gical8r%r (Some Necessary Substance in Polymer) □ 

to c^*r f^f SmihRw ^WT ^r i Tprs W 

^ ajt wv anaier^ia ®«jrh otr ^jh aicaien ? 3 r i 

i. ‘=#^ (Fillers) : ^nW ^SK « ^l«pr ^WT ftfel|V '#m?R TTSlf^f «rf?T 

‘ ? ir<M'sH ^tTRf ~S$ l <TT fWTR W ^r I '#RTW< ’ifiN^I 

3CWC*fT smPf?^ |j*f, 3RS, ^T^T ^f, Al 5^, Fe ^51# ftliEf® <R(T ?3r 1 W *rt*T*rt? ’3T13T3 

^sr i 
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iptur : fatter ’tar 

5 . (Hardeners) : ^3 ^ 451115 $tW?tX , #nrm 5t<T C5“l faf 

^■= n^HC-» OT^t sraw 55 i arar ^35® '#rh ^ -stt^ w 5 ts *tfasn 5 5 W ^nwwife 
<^Crl4 3jfl ^F£<r \ ^n*T*FRT (S) W *iPi*iIm 4 'J!?'®iw <[fa ^sf ^ I 
O. Wf sjfasateFF (Antioxidants) : ’iTtRrTO T5W afcinm W <?#m®N ^ 

^•nme* 55 i arf 5 jrcsfa ws quca? ™ 1 t #rsrra 5rc« wf*r £rc?m^m *m c^n*n«TR witem 

ft ^r, tst<r <srt i Pw l ftH nw fag ^ra*r alfacatw *wrtf <H 5 R w w t >a ^twa 'Srt fafasf 

' s or ra T w I i fa ' ^; i fijH a ' ar n fcfru ^jsr i arat WRj*f aifaiarw <J<t§® ^r i wr*r 

^srcr aiijt faosrar if® wifa® 5C5 *ri*roteiw srhic'-ra 5^5 c e rt5 5^r <K3 i 

8. C^fT t&Wt*W (Foaming agents| : ’#1515 C5F5 555 STlfateP tSvtliHK 55?i wwl S'lWr^ 

^sgf 1 Rfejj q<K,55 515t*C foUlscer^ ’Q UbtPlulfo Wlfa'R^R^ ^ ^lOT 5T55TH 5RT1 55 I 

<t. 55 (Colour): gt Ewre re Tjft 5R5 55 m Sphhj are ’ftw fafe^ *raiR<j 55 fcftw 55 \ Ssr « 

Tsfim ?*. $®n 3 was tR 55 1 

ai^sr^s ^i PpTCsm mwR* «?, 557 , ft*rr, *fwr wra cwus fafe^ <ra^ « ftmw -imp? 

^T 511 1 faOTM %%1H—*ljfST 3«H^s, f*il*i<5l, ^J1*(f5RT, Cr 2 Oj, Ni, Co 'S Mn 5T55R ^5 I 



(Addition and Condensation Polymerisation reactions) 

TiptOT^lW 'SljHpM « 'Sj^THT grf^flf^ ®jjMf4H5il5 ^eW'T, ^»T*f « Sf®l5£3«l §«tft{fsy* ^ ^’HT 
TS^pf 5 ftw -5^ aiHft* e?E W*ft ^ l 4 «iHf<H 5 «<ffif*1% CTHl^ 5 WT ^•ihl 

(£i^= Tj®T irr®wNf& 5i?Tr vkhiwm i ^it? ^iftsrra ^it?r ^fSmifS ^prr '’IPhHwH ftfaRir i ctjr. 


nCHj = CH 2 


1000 - 1200 atm 


200 °C,- 2 roI^ O; 


■> (-CH; - CH ; -)a ; n = 600 - 1000 . 


^SPT ( HWWB ) r^FT (*rfSpiRr) 

*1^1111^1*1 ftfSRIT ^®T® OT^R, (i) ^SJFTt^R *ll*iuRT^W « (5) *ir=im«3<P<iH l 

» f^RiT (Addition Polymerisation Reactions) _ Q 

4 igfl^T ^iPlVID^d 11 ) f^RIl^l 'SR?Tpn5 (. < Pk»ll *FiTC^f? ^*PlBl*r < 1J'»1® *f^ t> fl3Rl RfW ^ 5CU 

f^t^oT * lleiH l d M^T ii !55 *tRF 5 ^H t lf<l<s wiftpjB 'SUFrW? 'STHf^ ^ ® 1 *t's«p 5111 

>stv$ <R^|!ft TJ 5 FU ^ XTRIW (FFR, villMfaH , aflHf^R, r »Hl 5 ct CTt-sf, ®ljH- 5 l^, ^TFffe 5 l ?5 

aj®f% 5TtCTTSR *lPl>IM‘M e r ftf3RTT SfR^T I 


1000 - 1200 atm 

fewfoUM : nCH. = CH-. - > 4- CH, - CH 2 -K, 4*rR?T, n = 600 - 1000. 

' 200°C, 0 2 


3CH a CH 


450°C 


C 6 H ( 


*fW^T 

o 

II 

nH-C-H 


?i 1 *^t<Mi*r 


H 

I 


3 * 1 ^ Fe^f 


N 


-c-o- 

I 

v 

*f^# 5 t 5 JFT 
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&SR <NtTK 




ftf3Rrr?r ■sfpjrw <s <n*r^r ^r?sf^ otPivus ^tf- 

T. ■njPIC^ 1000 - 1200 aim K*T SftSN ^ W ’fft'Fo ^C? ^INNI 0 2 ^ foll gfeCvp 

2 oo°c ^®T , *Tsnarra ^?rn tftftFGT «wr ^3 ooo - 1000 *ri"*rj s^saif®® *t?r 


*f. 


*T. 


n CH 2 = CH 2 


1000 - 1200 atm 
200°C, SfSpFPa 


* -fCH, — CH 2 4-„. 4NTCH n = 600 - 1000. 


<#iftR m\, vrm 'Q jfif^ <nrr«f i arc ^ra *frm 1 

- ff l1*R3E#rfSR : CEfrfWF 140 atm FfFT <5p©l?r ii^'s' ^13 STSpR* TiCl, '#3 120 °C 

wNiann ^g« cznfNFN 'apw ^ orpn^ ’nr-N^ni nw ^ <# 1520 ^^ *#pth *i3r 

*pt?t 



140 atm 


120°C. TiCl 3 


CH 3 
>f CH 2 -CH } n 

^iPiwiPiPm 


’lf®U2nf‘#R 3EC*TT 5HCbC5 WI, ^®T5 'l^NR | ^sfaR :j®T, CsrfSt 3f% 3*1?^, ^gp aN l CTU 

^*iratsf^5 i£R <UT 9 Rt «J4$H ^3 ( 

omit® (pvc): tairt^r ( CH = ch) « hci s&m g Rr ftg 

(HgCl 2 ) '$3 S^liT 160° - 250°C bNN 3RJ£*T -SIOTT R3C3NR fafarcH *fc®t fe«lifel 

o'Bffie n q$ic<rttf*R ^■‘is i ffcnftn c^t?nt®w £®n Nsproft® CTO, PRt®nft®r *tfir 

nsrt N<r 'sr^itro^ sjwrot* bw « ^ toN sramt 

'iRiF»-n^ igsRi^s (PVC) ctiw i 


160° - 250°C 


■» CHn = CHC1 


CH = CH + HCI(g) . __ _ 

-<M»f ^ HgCl! 

Cl 

nCH 2 =CHCI (-CH 2 -CH-) n 


’■SM 


(PVC) 


^jra*-“fFN W(9, f&sr vrc^r, w*t (RWfi toi? ftfr? £sfoi Swt, C3$* < 3 #, 

aiiwiwH c?pf$ tefoct 43 4R5.H <a3RNT3 ^fttrr?R 1 

•ffas&JlfiH : f^RTt^ §f*FT 3T >5||fi*l 1 «aw 1000 atm SON ^ROr RtCTl®) 5 ! 

i V' ,| ’i(i' ■''Iii'i 

, 1^1^1<f4<fm ?1NTW ’ifepCjlfiw 5^11 


<$ 

n CH 2 = CH 
^T#JT 


1000 atm 


9 

-t ch 2 - CH 4 n 

f #p©nf5 s T 


*|pp5jiftsr w Nar, «^ct(5w(i niar, jrrf^p ^n, csnn, snf^ c4t f?c«fl> , 

^fN§t W «fO l 
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ipttm : firfpr *rat 

‘‘iPioSjlypiwr ^W*T d?w^ : C^TCJFfraT ^fspTW (,<p^l?-h Pi<Mho (FeS0 4 0 FhOi <3? S^'t) ^ 
^ ,i if^)<,'» ^5$ ^■sic'i 'iPidSGiQKBn q jgwH Is^if ^g -1 


n (CF 2 = cf 2 ) — 


*i9wn<M«r 


FeS0 4 ,H 2 0 ; 


f CF, - CF 2 } 


?n^T?r *RF >3<r C5^H 4? ^-Pwft>< 7(\ c^sfflSn. C*PSOT g?T | 4WF5f T|y flf%cs 

t^MW, fo'jjf®'^' ';^1 <!{..s k£]^ <jj<|^|< «(1W | 

4^5?g f%HT^r ^iiPfciJt? gw «fH®srr^ «#k gw ^pfrgj?. 

gw nw gnwiisR ^ $ ro^ f^fepr <rpn-r ^ 7r" v pn^r rfSprrg 


» g.^o.g j *l3l«<M 


ST (Condensation Polymerisation Reactions) 


c? f^Rrrn *# 41^51 4 <p? <tt ggrratcra ^su f gf aRmr ^5 c^t 


c%?Rr ^ gt? TqtsfjTTsr ^sf f*R5tr <#rsng <i&g 

tfl *f1®WRRRfCT?r Sf*TR fapfiii gW T gpTPTRT sr^pT ’TlWfW <ff gfyfg 
^rarr cgnJ cgfi» cw, h o, C0 2 , CH 3 - OH ar»f% ’ar'T^fT^'Ts 
TFFT 1^1 ^pr ’jft g?T l MJJF : 4tf'W!$\b ?T 3.®Q*I|, (NH : - CO- NH : ) 
« fiwfajM (H - CHO) >flir g^| , #rsrfw3 e r fgfizRrts g^rfippr 
g?r 1 


n H-CO-H + n H,N-CO NH 2 --> f€H 2 - NH - CO - NH} n + nH 2 0, 

t^fHih <p|4toig* gsgfjpgf 



^ - V(31 ^ffsTsrra^sjcr 


^wi Sff% ij% ^ gw \5je( 

f& ^^sf 5 ^pR" ^prp i <a?r ^i<!i L*q‘jiF'5<p 7fw5, ■srp&r? *fjwsfgvs ?*grg£?r srtw i 

*i^i*iis < M s t faffing - 5 jt*ucw <9 ^rrwsiw gr<g4 4>c?r<*'f& ^cg^R^rmr ?7?n : 

<111 White's : i£l1^ C^F^-I^RlRr^ <#WTg I « fsr«fKrm <sw f5OTt<F (1 ; 2) ^T<T 3^g ^O jfgrac ^ 
’Ei^5 c r afsranr Tafonrom 5j^ q& *i1to ^ar 1 ^ c^r& <#rsrr<rw *ca 
^TR3snt& igic^iCTfiJ? gftf^ ^nt<wi5U arf55?J yg 1 



<ni(.<p { ni?U iprt- to <a ^ *fffranr 1 *a mw 

gf® gs?rr ^ «nw 1 1% <#nn? *m f^r^Rr ^ ( 
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a. 


«r. 


a. 


’£ea <Pinw 





: 2T5IW TiO; 4<f 

^fwr at a^tsrl^sw ^5 <8 
csnaiatta sa i tuaivi^a *&ti 
at@r ^prafec SRftw «mrfrc?ifih. afaata i 
af%fesrg <H<l*f <#5, atfl> $5jtffr 

C<M<M f a5 i 2fg® 4* amrs 

<mw i ^rres^rft arrays a^Hsc® 4? 

'3||<& I i3 Caw W®1!^ 2f£® ?>?T ^*T l C3Mtal?7^a ^£|<^fu '*f>Ps<M O^fl^’-S 
isH^ufTstef ppita&aw cala arca c®®fk fs&ata fa&® <k^ ®iiw i ^fc®t aHw ®w*i 
fovbfcw aiaa ^ ^ i c*w ^aj[ stisictt t®fw at ca? i 

^W || i^ | • oHi^a ^TT W1V1?H 'S fsrerr^fTT^T <£l? a3)»<M aftiiK 1 C5=Trsnt*7 « fNHtMt® ^s« ^«C®1 
PiRnm -snwr ar®ifS<>®tw ■srrajfw cata ^aa^ ^r i <4 ^arfw caNw «t«i af% ^ 
~§p§ ^ ®r<j aifaa ^aatitaa tfm caarafea? aftara or^Ti^ ^aa^r ^ i _ 


n 


NH ? m 

\ / 

? 


N 


\ 


/ 


NH 2 q NH 2 n 

II w 

+ H-C-H — 


f 

N 


\ 


C 

! 

N 


NH - CH 2 OH 

/ 


NH, 


NH 2 

(3rmft¥ <$H) 


/ N \ 


/ N \ 


NH- C <p — NH — CHj - O — CHj — NH —C ip 

\ / (oPilfD \ C / N 

r tiwmisn i 

NH- NH- 


— NH- 


+ n H 2 0 


jpj ajiw<i ?m, laijia« ®ra7^f% asa ^’Wf 



a? arraa; <iwt<i aRwfa® ^ 


^T(5f 6 . 6 is^im : t A-ai iftfo fcH i5it Ar aawa area garamtf sf^fs auifePw 

^5® «i<tci sjajCT N'(l» < W laf^RTTS" 6 S 6 awlnf? ^aif ^ I ^ 

ajaatwataa ^rrarcsr •rft'ia 6 % 6 TSaataa asar aw i 


HOOC - (CH 2 ) 4 - CO i OH + H f NH - (CH 2 -) 6 NH 2 


®ra 


TiO- 


H 2 0 + HOOC (- CH 2 -) 4 - CO - NH - (CH 2 -) 6 NH 2 


6 % 6 utawra 


n[(HOOC - (CH 2 ) 4 - CO - NH - (CH 2 ) 6 - NH : )] 


af^atwita 


»s 


[- CO - (CH 2 ) 4 - CO - NH - [CH 2 } 6 NH -]„ + nH 2 0 


att*R6 86 



few swa 'S'W aw - *.<©* : 

Ht^aa 6 0 6 C¥73J 6 « 6 aiait Tjf& Pun*! ^C5? 
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•rffTTP' : W5 'la 

®. csit1&=T: ’*1^5^ ftfeRrra '5rr*frc^r si% ^ ^5 wjtfsnTn 4^5 ^ nrt^ 1 *"Pfl3OT3 

>im^n sfsn^r ®f?c'i''i^i?.^ *s 3t3 'ifat'T'i ^i?® 3T cain>^ ^‘iP ^ <p ® *Rt3M 

o 


R O 


R 

! 


H-N - CH-C-OH + H - NH - CH- C - OH 
«)ifawi <afw 


R 0 R 0 

i ll l N 

-> H ; N - CH- C - SH - CH- C- OH + H 2 0. 


4 oTC3 ^^31 7«t fares' 3fc' , r'Ti>1$® ^ffs ^ 'RW i 

( if ? * ? W ¥9 ¥ 9 I 

n ^H 2 N -CH- C-NH — CH- C-OH/ + n \H - NH -CH- C - NH - CH- C - OH/ 


W 


* 9 


* 9 


HjN-CH-C-LNH -CH- c- 

csnf^^t 


M 


-m 


¥ 9 

- NH - CH- C - O + H 2 0. 


i£lt& an^fw 3!*I3 stfaRTT I 4«t£3$ 'aiMwfl WC?€$($£39 ^ 53 I 

$pm ?E® 3fwrar$s, RNa, dna, ^ ifonwm ttsm tw w *vbt ^ i 

CSJRs 4$ 43# 3P5J7 wfis® 3f*T4#l3 ^®r 3T ws <5Sft*r v ^® I tPW-1, 2 -*Ir^ 
« CTqftpr.1,4-g fl+ i 4ftifi+ 200 °C wfflOT 4f*r§i3 3T3TC3 i 

\OC -©- COO- CH 2 - CH 2 - O }„ + (2n - I )H : 0 


nHO - CH 2 - CH 2 - OH + nHOOC-®-COOH 


200°C 

- 4 

H + 


-NL.NJ HLNO tin-n- i t ^ , 1 * ” " ^ -— -— -— — —- 

»#IWt 

wwiwi 

>. ^ f^RH ^RWl'SM ^ 

sFT^trr 'sj'jsTm 53 i 

*f(wwM4W ftQwnr 4I3JCW 4 ■sil'ola 
•rfSrsrni ^ 53 1 

4 . <#nrc<j3 miqft* #3 uwivra >hw *FW \ 


> 5 . 4 *rfsprT3 43 $ wfter 3winra ^< 3 ? 

3i35j? C33T3I3 i 

*. ^srnftTT ^i^prfiras -sn^ipjT^ ’ai^iar^ »j(.i» 1 

\ 

8 . n 3?^st®rr 53 43° 4<#f5 

gsf^sft ^TTpr efTC3! 1 

8 . 4 W«Rr VC»I1V||3 #■ ^3 *l4<plil ^ 1 ^ 

3TC3f l 

4 . f-msr 4 m *r? 43 s vwwi 3 <?jtn 

<f. 4 TO 3 I 3>R|3>it> <R*!3 33 3C.-INI3, 'al?3RT, 
5 fflTJ 1 ?|. ^5 3pwt3 3I<J srsfe $s,35 53 43t 


^c® sH^ypW^* 'S 


► 


(Glycoside & Peptide bond in Polymer Molecule) 

» j *ltgptra grfe^Fn^ 35R (Glycoside bond in polymer molecule) 



5C45T® 43# JW+K l ftg ’Spj I 43 'STHf5RS C 6 H, 2 0 6 . SpPM 7tffW®F7 7li iut 3 C* 

cwr tut 4> i <tw 3 -oh 3K^?r^^rcsrr *o«w3ra i 43 # a - d - Jiww 43t 
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7*^ P - D - SFttS 2|fe ^*<1 TOPTJFTOlt® ^ 
TO ifl?s ^<J *nf% ^WTO'f TOT v#5^jt ftfaRJI? 
toto ^it TO'-phS* 'aj^p 53 ft to 1 «*R $*rta 

| 

^<TO '®W TOT ■JJTT^-T^® ^ -C- 

t 

0-C- TOff Tjffc TO I 

|TltCTO!$W TOT I CTOT Wrfb 

TOTOTTO Tfero 1 ^ Trrcsf 


CHjOH OHWOH 



H OH N Wtt 


ffea^.So.i : a-D-Sp^T®r ffea to°.* : p-D-St^® 


U(.^|> 1 j|<i[<;l?(,^<) 4 it® ^!<CW <5 5T5JirN ^5> I 
jntiTOT^S #» lj$ TOfC?I<T To *ro I J. a-ffttcroi^S p - ffTtCTOT^® I 


-■&vm <nrofa^ to to cw to, isiB c^ptott ^ to i 4fl» approw 10 - 20 % toh^tosi « go - 90 % 
'inffl i lw t 43frg*f 1 trot "rfroiTTOf?® ^3 4?? 4 w<t a - jntcron^ <to i 

a - gftCTfffcg w : stf% ^ a • D 3CTTO3 C, >W C 4 'S*T - OH ^TO* CTO* <3^ 


WJ 'Ttfe 'St'TTO'T TO> -C-O-C- C$ ^ «TCP a-2TRttTOfl^5 TOT I 



iSCTOi f?f3F¥T "5^ TOTTTO TO® ^ 9 fltTO TOPTtTOP TOJW \&f?TO 'S'p TO I 


d«tC? ® StFsKT TOTO ^T*f!TO ^TO3?T ' t #TTO ^*3 tSTCTO ^ft TO I 


,CH,OH 
6 . - 

,CH,OH 

I " 

fc CH a OH 

6 CH,OH 


5 C 

o 5 C 

- 0 5 C — 

- 0. 5 C 

-° 

.f/A 

\r ,r/i 

v y*' 

\r .r/s 

v 

i 

°-z,U—x 

A 

? 

ijute 

L V A 

u c C OH 

- , c / V°7 !X, c — 
!» \ 1 

H C C OH 

■Ko/4 _ 

L V A 

H C 

1 

OH 

1 

a- UTtcront® ^r 

a- gftwwftfr W 

a- jttS'-^Ptt^e 

’bj‘1 


P -JlrtjTOI^F : Slf® ij? 3t<j p 19 3CTO5 liptfflSST C[ 4TO ^'’Rlfi^V Q ■m # - OH CTOF 4<P 
^ 9frfro ^'TOTTO TO? -C-O-C- CT s^jpr ««TOTO TOT «TO «1W p-- filtffSfflt® W TOT I 


-9 

O 


& 

nr 

=■ 

IT 

£ 

t® 


rCH-lOH 


*C- 

,r A 
Kr 

OH C - 

i 


°, 

\r 

iX 

C H 


OH 


.CHjOH 


H- 


r/i 

C oh 

ts£ . 


OH 


o. 

\r 

‘c 

Sa 

C H 


OH 


,CHjOH 

I 

5 C — 

n 

4 

C OH 

KJ 

OH C - 


ar-on 


i 


O 


V yl 

iX\°%jr 


c 

i 

OH 



C 

l 


p- a i TOw»s ^ 


\r 

■l 4 


+h 2 o 


OH 
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: aar 


ftfen mtfr tag* «f® gt mg n win hi ajm mg al^r «wi? inw mg? ^fS 

3?r i tfl-sfw p- tfiSwwiH awR sitwr gms<i afamia mg CT^wiraRr gfi ^ i (.agcaist afSpn? mgre 
am 300 - 3000 P - D3PPT5F am® P- SH?M>i>tf?3 m*R W ^ aTCm I 

a*rm gw® mg « ajitli® mg<i ^*i3 gflc^-im?* awR gffc ms 1 ®ra gw^rc®? cror mg gtmr® s 
mg g>c3isr *ss star a w sax. Rjrcam ms c*Kar mm mg gtmr® 3 mm mg gjHfctrar ms star 
Sfitrmrsifw w ^jft afcm 



4 . 


«. 


ffewt mCW®^S St3 - 5,.80 : 

1 . al^nin iiitfl^ ^jitis*! mg Rvb *)jt(,si)»i mg ^iia^ a Pi ^ <i mg sir i<p»t? 

egmat vwmrs mg gpprcma 1 ax m^wa aw gm apa gfim ssigmis ww ms alswi? mg ^ « 
tagcaicms gfi ss 1 5&n> aigcs?] am csgwisr as* fra ami cms? 
ala»iiM<i crnta gftfift miata* ms csS; cms? 


8 . afasisirerlsffimfmlsaaar srs>t sir cma? 


» ^!>.3. I *#^^3 C^ afrl^ W (Peptide bond in Polymer Molecule) 

mnfacaT mfosss mgs® milter sr^ (-nh ; ) « mtffgpr gam (- 
COOH) $®s gam!> a'&rrs 1 g? mg ma^ ar fair mriftwi mfa* 
sas as^ra a<i~a«s aiw gss ms. mmfi>? mHHaa ^arm<i - oh 
max masfi>s mjifawT gacms -h sasifs® mra a# ^a^ mts 1 
®aa m gfi> mgs fsf.Fsrs - co nh- wm aft ararw 
csftaa ms 1 m®rcs gf - co nh— asiafom caa1>it® asrs 
4 ax ^xau c/THfcim aar mg caafftss 1 


□ 



fma *.8>: ca*{ 5 it<b a^R 


R O R 

■ I l» . I 

H 2 N-CH- c-i OH + Hi- NH -CH-COOH 


astern 


R 

1 


O 


R 

I 


I — » - - - ^ - . 


■> H,0 + HjN -CHi Cj- NH;-CH-COOH. 

■cnaSi^s w 


di cag&Tt^ gt mg mrifiir.R fafamm ^a^ 3.m^? mrm ^sitcaa^i^ am m 1 

asmtaira fea mg rnirfami att«aa fafaRrm ararm S^aatt?^ aft® ^r aiax asmarm mitlm CT T 

iifesa mg caa^rt® w? snw aa^acaa arca gm 5m afm:agt>it^ mm 1 


► 


C«f s tPt ie tT, '|Raia 4 l, catoin '©^' 



(Work for Students : Importance of Organic Compounds for the Cases of 
Commodities, Households, Medicines etc.) 

CBNTagj: coNiaai %ma ?sr c^lPRr mafmtR 1 fafe^ amta^i am otr : man, mmg af% mar, 
afe rnraa, cgr. mwPia ca» cwif. ^af^m a«% c^aj ?®a mtraa «rf^ mafa%r 1 ftwacsfSssr ^cam 
$wf armr aar mrr?rm fa^#® cstMb 1 jjpt ^hi?t, t^caU ^m?r, faf^ | 3 Rwf 5 m mta^ 
dsfm® mta lamR mmrR rnrmf i ar% ftcac< mm gf^%® trr anam, 

aiaTatfa mrgfam mnm famsr fwiP ftCT «-3 mnm:mi 5 mra ma^ra mr 1 cadiifaaR 3 

cadiifamv m®t¥ ^armmm frmfaa mm®w maR gmift %aia am 1 arlfrs cala 1 m i M l taa 
emm ca aipr ar«?rr mn iia cafa? fsrceR ( m siiffam gjinwi mram sjfefmRa mtcsr 
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£sr?rt?r c>b-'3 

csmR few *ihs.h 4?r *nf4 i lpg njTPR jjj'^rts ^hioj i 
^jt wra Pntnr cng a?r w >r*o^ uoir^ coPtr i w feorw ^t*T 4or fercs i 

^ ^TT5S0r : *J5 RWEfftoS 7m (Rfr**? '5HWR 4R JR l SflPS^s « (TJSTWTt^ if»T«R 

■ai.ij sou ©'TRIP I snPBWfl 5fW f?f%a (2f%, RIFR 'Q SJP&4 RRsjf I OPR, ^=1'l, Jsr 

C»1^J t gjif^Ra C*Tt©, aiRfa f*re?R? <R*RT (tofac® tBR OltOR ’©3'^ OT T5f «(C*I«H <HW Pf | 
fap’pf, <u;f$K f?R?Rf&4 m^5T. mfSBw<j tjfHf, rph, wn. an, oti?, c5for aaa f% ippra n% 
^sfo 5TE5 'f$R <RN PflR I rpw *T5R ^STCSf nRSo WT5f. ^*W, aTO^ $5R (RfcR, £Vv$ ^ 

5tp# a<r msjfa ©<r^r ^fat ^nfij^iv i 

: «Rn f*tw ^sr cnttnn ^fron c*r ^rr httst *r i apsfcg a? srt-'ppot aott caf*t or. ’iiwfoip 

^Pn 4<1M ?5R offfiW -stRST 4C? OPTR/TT \ foUllaiR-J « S^TPH, *)|*l¥lS|M, '^llR}<!i^lllT)<T*-1. 

CFSPPPRP, CTC%ftJ«, WOIH, ail’ClfavS. <n)H/*fij'e TOOTFJ 3 sr OTOR OT 4o W © ©«Ff ^ ^ 

C®TSRtt PPfSt GS *fR I C^s» f&fwn Pr®TCn «f®w 'N*r? CTfPT 1 




(Role of Organic Compounds in Environment & Social field) 

fSR OTtoR 3ffgPl4 ?f5^PT ^aR« ^'■■'f w? ^ ^SPt l oifrl/UI ^tT, 1828 5 TR?f ww|9* S3«n* 
«wsr *ft3©«rrnra aifa^R ^csr i aw ?®r cjJIor na^rt i fat,*f *r«r%c5 <4?Pt ^jsrqfs 

aTPias <3 5IW%I I *fT3Pr <T^fT7R iflSRt ^PSTOff CT, 

•sn^rERs ^sf«t^? ^»r 57RT capr c^«r i sit snstc-M a *ii<vi‘tf<^ tfc^r fsR a^PRias a^rt arr cas^hr l^wH i 
c^ta b t U pt. arr'T^si, aU3Ft*3!u^i « c^s sptfa ^tt® ct ' s Tf?Rr^r « 

lT|5Ilfsi<ti C^aj aia 0(1141 aRfTi | 

■ s ifaTR*r « mnfe4 c^h mgw<r m f%f aww w ftlUw sr^4 tm ortn i in^jRa oii^P«p 

jrsrsni *i'«fiRiR< 5^w«i ^srt ippr CTlPt? wf^T -aa ^*<1 '^r-wsr *trt. <ra, aPT?^, filwi, 
^I-rvU'R ?®r CTltTfit fHrtk 1 

: '3TWPR sfofaOR ^fFfj olt^iTr PPR tr? ctN t '*r4aT, WlflR, c^wtia 

»iwi^. foUifiR a ^m. (t$R CTin i 2ffefe ^rror c*r . wr. it fR^Rfe, ^w^»t c^ #1 <h»iot asfa a 
osR RPt i ■®wst , mir ^■»fpR <[% sraiTs <tt<j*'* ^?r !®f? ^TRr i c*n^r_in^, «iMR wspr <u<is>i« 

<isat ?^r ?sr •SiTRuRi' ( ’JTRg?! 5rr ?prnifp4 y® &rsfRC»f5« 5 f af^snt’^FifwPt ac^, 

af^Rfsc®^ at^, f<>c«ifB? aw© i <, rfaw*t « >iivif*4«tw ai© or 40 'sprr rircs toi ^rw 
arw pt i iprs sr^wcs*! snrr caf»R o^r '3r?«tt 7m caPt ^rt i 

: ^»it, »p*rsr. <n©$TT« ’Mr s ■’Rt sn^fii'4 7m c^T*r i ai^fs4 afirat^f ?oft 5 c<j« 

4feu o^t. <3RR, ■•n?ei^. csm, (SS^r. i i1^rai©R aa;^ ^ftr4 ?sr (Rt , t niuilsr* a^sialn or 
aifr afanra <Ptf5t fep ^nr i aslapr snrsR -*rr«w ^fpre aflsrW alitor Pisics i afejtf»ipR rt 

apR aif<nbK.<R to ffapr ?of^ i fafePf (PVC) c^fw ^faw Hwst. ctrr ^Ttai©^. rir? PtPt^ 
aicniwp 1 aTORR a afiiw'i s ^TPnfiRs c^cs ^prrirra i! f i 

rpt?k : ?m?R Pr#t RraSt # t r. wp, ws a«f% aflffo* 7m wK i ^WpOR <r%t* RinSk 
aiai4M c#r «mt ?rrf©4. ca^irirfrft -s aR?? £sr ctH i aftwc'R c^tar a? a^ ■^rr 

dittos ^r >Rnfe<f- cfua a<r sR't ojis«i«!'S aiwa c#r i 


•iten « cror^r cto?T^r 
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■» 8 


•XIITF : ftlt? *101 


fSRwfll : fttoxr ui^< xmifto 'stoi?, ftftoff tm ctoJ? ^tor «*jt toto i <13 w? 

#w f?% $?< csjsSwfSPp, (gpnapjitf’R, -iildaiw^rsH, 

CT’flftR a^Xt ?SR (to | a^PST RrfJlfiw ’iWfa-IM?-, CF5?Rf*t<S «HlRJ410flfB<PI, MWK 

© I .l l ft lftTE, ^J l Cufl-HS^ . CTSlft© 5f5fe ’BPR*»T &W *Sf? to I a^X \aiir<q>1M<l ^l=pw 'Ml um 

c«i, xtct? o*tr ■'iferN i ctocvcfc? ^anf^m ftf^itorc?? U*mm tsprf i 
t*W : toT? £XH TO, tflU* £®« ’#PTB I <4f& *ttopf to? I apipx 5WI 

< i ff%, C’tpi'i, ??? a??? £«r< C?H l 

< ! W P g <R?T : •iftm %*!«? ®RT X? toTto <T??T I tSR ?to? ^fSHT C*fti?t*T, toXlfa?, ftopt. 

?xt?, iJxi?, toto 'srrRWSTf, 1$w, afftto, ?T<f? spsf® ft?? tor 

<st? tor?m <r?r< oti ?$< <s? Scxre? i cwus cng s wiw toror? 

7[<fw jfhot i auto « toifsf* f?jrc< totorr? sm^?r s?*? ! aiif<%r i 

: 3fRT£Fi? #??F <T<^® SRT*# CtoT 7TXH. fiCXOSrft. to*3, CtoFT, f?ft£ C”2f. 

CT l plPW , ftotltop. C^Wsi^lvi, a ?<f fts? tot ( tolf®< i ®K< a???? «<*£ 'S sitoH ©Rffal? I 

*rSf?r aii^ir'Wrvsiii sjt«? ns <pt^k <rjt 551 a^xs fsx tor 1 a? toifew «?*? <rcto i 
nC^tst f?g fog ?s? tot? srf«n? <fox*t -q toffee e$m <Xsif<? ’ifatoi viIBhiob 1 c<?? (TeHon) 

a? 'SIlfalUM? 5FW ?ftT? *fJF a? 'Q*f? (folft^ (TXT, £<yf«* CS’dfeUS ^flRRP, t^5J28Rf ®1»I3 «f«f^ 
(^ar wr COT i -Mil^b' JPT% 5'SURr ?^n«T'*1 5 T £|«fec« <j<4]< <TT^ 1 


$15 <ra< n 3 c^ca sff'TCTmr 1 csffwm (plexiglass) ^ '’m ?'3<nr 

StFMK W fw ^ Wei <S!3^ 1 ’l^1M>jl1*l«l ^KT <TOg<T 5|Wl? ’M, <>>IOl1Uc^ ’fla, 
f*rojm c^prt. nnwfe. fefrrra, <s^ifer < 571 %^ M< ^ 1 airca#RF jjtpt? 

“sj^rTOEft c*ppt crara, d5f<*T, *mwm qr, ^*r. c»nf^ ^s1% <s?n ®nw 1 (Rfpt « a.nffi4 a< 
<H4ti< ; si'5«i^< t vd?w#< f^rprsai tow's mf*+ 1 

f^WTFRT W? swRRPRt 5JN-2J^% a C’Rlfn i TTT fsR C 3 ^ 

afTPE RN A a DNA a< fs% 2 PTK =Tf® 4 >'M« I 


s “■ ! i%<«f « <|jjife<j> <7ww 3s« c%«K ^fwt” a< b«if4» 'attwtbHi 1 a ^^fmra «5 « 

7(^8) 1<»jt?i< fiif%.ai^*t fimff <ww*i 1 


►► 




^f<<r : '-ICTPJW a? ‘'[fs’PTK 5MT | <^3TO^T HWlfWof^ 5psM ^Rfipf I 

a$f?R? f<<i ; 9<? sj<n<pi cu< s; i? 5a<ra >r o5 <R]fst< i »it<3 ■sR'RttminsI stt« <»w 

jH'jr-ti'l #t<OT< 5tRT *!fk^c«< 'T^isr C^f& ^ OTRSRWt? C«IW tr? 7 ) <75 <75 <rt 1< *lfH?wra a< 

<K^T< I <K'ijr«i fro C«r^ CW57 ^ *Mr C^3I ♦ifsTfipT »l<fl«| C« t 5TPT I 

100% f^TttW 5 ^ C^lPn ^'<WK i 


<(^RT : <j<^l(.« "« a Sj-yjv6f,\ii 'TBCW I ^PfR< aflRT ^SX STOf <T ^W < r-I=i 

srmsra af& <rf&^ fe*t <rt ri i 'spjsrfa <xt ?m <t >j«?wtw <r i aft inftr® to 
niftn ni ■©[(<<* t^rs <>;,< <r«p i a < p < p i <i i ?i aft a ©ft '^©I's ifKi ■ j >*I©©t<i© <wr i 


<T?^rm 7 f«sw ’ito^r ^fi ®n?iT '-ii^if aft? <r<^? 7 t°^feR? ftto i ?rsc? ^ncb^M x^?; 

a?s <P(r^ <r?7nto? itoTc^ii a <rtox ww<w»i? ww? "<7?5t5 1 
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iflijCaa illWIjlirW 3 iria'HW ^TSJTI <6<K.\S *ij<^lfa<P *lRlt‘l*M'o 3 ■JTfsnfe? 5 'SR’TR 

3tirft^r#i 

oawr <nt$fon : *nar ^^fsi^kn^ mlxiwa amia w w tat®? i amifW 
gj m i etw? inf’S'K^ aFslw»t<f>ia arasja *pfi i?wc4 -sw awt§ i wr atF®Iasi's cat® wits sfif^a* a# i 


ffofewfgr* wrt *ra 3 »r®w «im i ? - i s ®m sttf^wa asfr csiw am i n®- In.03.20i6 


“5itc?pr ^ i 4 i w" aia#f® a ca a M r afetaaca am ?s, stm^a « ntaw aw 
tg-siH g^r a®if%iT airtSfiniT w eatatsa castm snf^^ cata wne^ ■'fra 1 a fippift® ftara am sa. a 
ajicSfani awr <j«4p& 3rfa?a> afatfafrH (ttaaenwij (f*(?ft) a t,s ffew csss wm® arc? 1 mfa 3 ca>ma 
mftraa carwt isfe w fatfS aiasta amt aa 1 “?t®3Fm mmtagfspr artw a amSfaiii ga®n?OTsr 

aS T W ia ^ fclljv l pH ctwaaiwtw C®t$ WW 1 ' 11.03.2016] ®Tf?C s ia fa’^s&T® Sfaia maTST CNN ’HCU 

ipsar aw, “’iRicat'ia nm ^f®j? ga^tr ®nm *iaa sftfaJa; cawr aiicSiaaia mfasBa wjcb r 


» ifiwffa : (<) ^ni^T <imtm q ^rgfcat _ □ 

Iwisf (H - CHO) aa ^#?r gaaw aamfrH aw i erfs^wF 40% famaM <h - CHO), 52% mft 3 8% 

fiMFH (ch,oh) aa faa gaM jr#r 1 farnwr aa ^isifoa maw faataw (h - cho> *if®RHPKiw 

aro^sai a afawa - 2 i°c 1 

aiaSWa gfaar; 

1 . »mj|||Jh 1 *lfe*n^t #Nig5n*W (disinfectant) 3 #<H c if3F518ff^S 35*1 PwWa* at aftPWfl^ (antiseptic) 

aw aa ajaswa c*ar msw caf*f aim i 

#4^4 (^ at awa iwm i fifed skt ^rsgr^f 4# affl aia^s aa i aw C3T*f ^ «trcs i 

o. ^wi 4K«i'S t 

8. SRSFPTCS <ST% f^HT, wmK 3 ^ WT «TJW I 

(h aRB ctoj <ij<J4.i<5 ^t ^ i 

^j. : snir ^rftu a<f ap? wb sms i 

h. f^f%g c#5t^ S[i ; «t3i afera a«Fic^ at 

b-. aiw csrm. 3 aiKSfert strfto ^rre 3 fifcp w? tg? ^ 1 

is. 

10 .3Rpnt^s aiara •>ngj ^ppsh ^ 1 


1. afl> ^HBCeTT ^1Sh*I3> 1 

I 

*jfe»iT^t 3 af^raf^s aw aa 3iaaia5ja caat anr 1 at^, ga, a»f. w fi^-5Ta% 

^(TOt aw wi? asar w 1 wt attgra atw ait «tRtwa otw awt fafe^ ww aaw aw 
«nw 1 fawa fWfk aiaiagas ^ca 1 

o. aia^ i M awia ^idfaas ai*ri*j®w c«t3s amr 1 aticcrja uioifia 3 ^hj«w (food value) 

taat 5?n 

8. aw 1 
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TtfS'toTW =^R TOT 4^? W I*1 1 OT ^WT | 

'b* WfT<T? *TTW 'iCS ^T^fT ^ sJUnjBjiflps ^PfSf SC$ ffRI *?T « 

s. nra^lq 6 fq-*Tffc^ ^ tot *#*(%?[ o?m ^nr ^ wfiHfea spr ■^1 ^ i 

'’l&'f^H *WT, *M4 Jct W*JpR ^j^^sosw ?C?l£fc I "3^1 t£j 

Yu»if?ift« s*\ ’fl'iiawi fiw fer-'3 shuc-i srsrcs ?rcm t 3144)3 tot *?<wjhm otf qt^-r 

^TmTfraT iS9 <n^er<r ft=T ft9 *lf\?c*f$ 5*TCl? ’ FfUi iMsrilqsT yitikpfl *tfPre*fH fag f$ws ^ nxi^f 

2010 - 11 ^4 WE 2,69233 kg, 2l>U - 12 ^ W? 2,05 T 096 kg W5r#r^ 'W# TO SC?TC5 i TO 2009 - HJ 

<i^Z TO m 5*44*846 kg* W fef fi*T ^ WES <5 > JR!? ^ fo?m TO ftfe TO? ffi^T 

TO fan*F? TO ^r, TOtjrf*R c=wi*ferrt ^rpr a sr to 

^ -spa# » f=ram to qprsi 2011 mrw c*ra i ^ i 5 h? tow sim , 

srrom <fTwrar TOiP^r ETESO? fwn ftftsf *R£^*f CTO TOTQ m ^t=r gjsnro 
W[f^TOJ#TO5 TO' ^RIPW SET ^HTOra fTOSffj ^TOT TO CTO I W.fe& 

^tsji^"iTC‘* cHfe ^ (tcffifa'G eptrPrs ,w ejwe to s?t i iPR ar ^mW- 

W WIT ■'q'ifR3<iwn®V 9lfttt .ffTOfa &5*T t*P^, ^TTTO $5|pT 

^ toti 1 m&n -m^^jm c?f*r ^ to < ^^r>g cmf*m. toit, 

^nro, TOT*ro ^teit £JTO^i to 1 wrrcwr srm ^8 ^ to ^.qm ^?r 1 srm <20 

SOT TO ^fPTO TO fro TO TO TOfrcs ! ?r<SK<RT #T c^ s# 

ifTf c j jh*t Cr t Hg, Cd f As, Ph dRf S^ff^ffer OTFT C«q<S ► TO5 ^jfR?4 fWl([jC^ jp JT^?M qrR^ef 

Sooje wi v to tferr^ wsm ft# ?^rf^ to t%q t t^rq cvct smr ^o m 

To TO*Tp* To STT 1 TO CTOJ Prw *WTF*fe ^IPfR (^Stf 4f|^) fTO, ^T J? tlm TO 

SIT RT 1 TO^pr ST^CTij 5I%rT ^9131 q&$ to I TOT#T^ TO C'W ^Tf^pr^ 

S?I ^ TO^TTC^ ^f?Ps CSC© TOT 1 

^51-apin ^r ^ i >!^^sr<-6!w ^Pf^I 3T3RM3T C S T^ 2012 ^fTC^ i^T +i£hW 

^rrl^p ^ cron to s? i ftl^i spi%?* ^mc^?r T snj^ i Tj tttotc?? 

^J&C^TW^TTT f^TO^, *nPiqpT, ^^ETTO^TW* , 5r^n# t TO%, 

^3TO >PF?T*I *?f3tm, f^RT^ira^ ' # I 5'^T^ ^TTO « 4Hif4l^lc.4> TO?tftK ^ CTO^IT WF S^F » uTTO iift 
C^ t®*TT <I3JI^C^ TOJpR CTOTT TO 5?T J ^TTFT ^MV T ft*T rfr^H 

fkf f^r to ^r j fro w totto ^ TO^5“niTr sftoto^ ctott f?r j w^ il qn *fam 

CSpR '^,(.4 £p*j ^|9 OTW C^ ^19 I i£j *TpTlSI TOf^ felFSRr TF ^ l E^H 

^mr U{&* c$m ^s t^3?nf^w ^nm i omn sjrt w#r ferfr ?pfeR cm^ ^ ^r i 

^TOTpR 'TO? TO<T ^TI ^fsft TO^TUFPT J\1& 3T[? ^f^?f -pftTO W ^T i 

— ^npTOwn- 

C^W t pPf ST^WDS^ « «*i4*i Wl ^ifiiS 5 iF?yr^l4^ c®f^ ^j|"s C^PT^SC^P C^WT¥ 

’Wi^Shr cPr: : «fc*u fifes' ftftf c#rcw to sire i «^sj^ cafe 

^WPTTSrT Gffftf 5ffC®T i 

^ T=TT T® T : ^ J0 1C4CW fe^cT? TO C^5 « SPTRjf*T^ ?P? 

R>*r®i srw *rnr t c^t? ^ to wi «ftc4 i 

^i4*1 i 'ST^ff C^J) O^fc-9 ^^3 4^ i 'RPTf^f? ^TCaf bl?f5 1> i? r, ^3J fes J *nT55T^ ^T 

^ w Jt ?qr sc^r i 
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*513 33133 *b-<l 

ftgK: sfsr c3Mt3 CTtrra wfaft* fts«f aw \ arrwi4 falser fej't 1 

iiMHPte^Br * ca , sriwi^ t 3 srT<ria ^4 334^13 anwn 4 «it 4 ' ^4? sim-^ c 4 H 3 -33^3 fraftr taw aifa^ a^ 43 t 

">l»icxi e lls fsR3C3? '3il3i8>T 3W ST*lf3« 573 ^HT 573 313 , '»lw^C«P aa^MTaa JiafapPSWa 3W I 

3l?roi3 : at sifeirFf^r® «iny1»wa aratar awwia aig arcar®% ^mian. sr* « 361 <c<m §3f?for® 

413*- ftsperyss ■aPrar? aw 1 

gi PBP t fl? : >af& gilaJa *nf 1 gifaJa* «n#?r aarctfa ®aa a*r sratM aaw an-Mwa fa^fe at® aiTar? awa 

ataaiaa ’33313 f jc# ai<Sf1*J Pra aiTw 1 

T?W3 ^4134: 10% AgNOj 533 30% NH 4 OH 53*1 l : 2 ar^TC^ PMIW caga* *sf3 3S Wfi>t 1»W3 11 

333: V* \ * a pjay a a acar a^tsaa laiaRnasrw ’ja-c-O-C- 33374 jn$C3ffl$3 33 a aw i 
73361^3333; amfawi iaft^wu awr aSNww RQmihi -co — nh-^tocm^ww i 




•a awircaa 



>S 



Cv 


^=r%r «Tut (Creative Questions) 

■■ ■ ■ »*« Um ■"<* ■ ■ rnk m. m m H« ■ - i*Hi«i m-mm m r .■>!■■ *k -i *4 fc b ++ r * *+ P ■ + *■■*■* ■- ■■■•■* ' -■-.*■■■■-■■.«■■■.■■ ■ ■ - ■ ■ 

fatsa (^ foaflto wwiww >\wm C3*r 1 


ci 

I 


Cl OH 

* I I 

(i) CH 3 - C = CH - CHj; (ii) CH 3 - CH - CHj - CH 3 ; (iii) CH 3 - CH - COOH 
4. 

3. a^nqi^fTpIRTi I 

n. w c^ia cftM^ wrftf^as wfsr ^ 4awr- anarr asa 


1 

* 

o 


3. ^3743 iii a? ctME> 43T Tgfls^ otK 47333 3*^ ^ ^<p 33C33 Wfsl 35*^ 3*73 1 

*(fs»»1*4lM fatJtaM 353 I 8 

* 1 astfa ^ \ ch 3 - ch 3 , ch 3 = cn : , ch = ch *tkjRf era 

an^r WI'JM) aw «irw i 

jj^TT^Tt^rsarra- ~$r carar? i 

ajTPl^R. 2°-SWI*nSSR*r, 'S --sf^F «fj1ir5[|?S(1?.CKfl ^7^? ar^ar >8 ^“^5 

f%^r i ^ 


arijffo #(-«s W ^3^ 53 app 3^ ^Tf arc*m C5T3 f^W'T W i 8 

\5 I ^lC3lf%f?PP >} 3 C*tt 5 t?l G# 1 C3tm aF^ -COOH ^135 I 4 3W1 ^1313 

^C = 0'S - OH ■sjras 3^313 I 41M1^*1 *F33^ '41^1^1*14' 3'?3^ Sf4T*T4C3 l 

4 . f3sm 3T f%?*mt3 i 

3, <p|(.3|[9(«l ^TC4 - OH ^lf.43 ^T^'S «T 'aul«l(.<pl?.t o m f3l3F3f £!3*f3 4C3 3t C33? 4. 

3. ^3743 TOlfc C*fl33 C3tOT3 'SPJC'S j.'C = O^TC43 3S^S ^T C43 C44jl4ff 

PlQpfll 4C3 3T— 33371 43 | >5 

3. ^3^43 CI3 ®f«*li>3 33r4aT 3333 353 | 8 
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S.VV 




8 I A '« B ^ ferT WTf i;!^Qj<i s(?WW)®*1 *IT ■SrlRf'S WT C « D I C OTMt rFl^T? 5^ c f n#5R 


sMirwris d a sn I 

% i 

■sr. winf*rc wkv ft ^ 

n. a, b. c 'Q d ctMwttw fi%s wr rfy«r^w<i iSriami i o 

w. c « d OTfr gftw fterw wwr- fesm w i 8 

<M ’A' Tjt <M^RR? a^ft CTfr | -aw Br. 3 'SJTWWrsffa •*f>6*P *lt>PT S^t Wf ^3® ?*3W -fl^s 

f^f*rt wt*r 'B' fcvtif ss > b wl^ilt nh, wm 'sfw w«riff i 

W. 3JTWTTPf fafeMJI ft? i 

*t. ct*fwHr ft? a^ £f¥fe OTsira t % 

n. a e b ctM tfft f5%® ^ ^r§twf ms i « 

, Er. B CTt*f ® flNft*! ^nfw w -a? WIT WF# **HI4- ^ I 8 

* l A (CH 2 = CH - CO - CHj) « B (CH 3 - CH = CH - CHO) WK 1 

W. ^[f WfW WT? 1 

*. iupac ^■rerfew a <3 b c4Tn' 5 ^^ i?r*r i i 

*T. A«B^ C*Fftt 'ST^P^RP Wf fl«IW ’•FTPS ^3W? \B 

^r, a « b c*T! C'l? Tjfli «m»T«p 31 «<aiiM - SfofD fwr fai*rc*r ^ 1 8 


=11 


br I 



+ CH 3 Mgl 



1 

P H A m 

- Mg(OH)l 




+ PCI.; 

r n 

KOH(alc) 

r 


-POCl 3 


^ 11 


wftfius ferr ft? 

*f. fatl^T W3 Hft ®0raHCTft¥ CTtn WET? 

n. a a b ftf^o ^ a^ a wk <siw ffstw d otM nr'STrr ^mr «r fferm wg- i 

EJ, D « E CTtC»ra ^l-CfflWEr ^dJfsBr 'fWRPfJRS %*f? e I ^ , 


> 

o 

8 


CEMHl 


0I *2)11 




ch 3 -ci 


TSFTtSf A1C1 


B +HC1 


w. wnwi ft? i 

*. Plf?f5R a^ 'SiJIMICUlU* WM- EJINTT Wg 1 ■ * 

’f. a Epf^Twi^? «rm Tree's alt fsr^ Tspjpfj^rat^ , rfwr 

sMet ETT Wl ^TtarTT | O 


et. “ b t-E|? srfe^rwltg sr»r? ^c?" - fe*r^=r w i 


8 
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5b-& 


jftf (MmIMpIi Ctooto# QumUcmm) . 

ill * «y CTKgjfrWffW- 


Sk 


5 1 CHj - CH = C = CH - C = C H sp 

©2 ® 3 © 4‘ ©5 

51 «WRT »(Wnf$'6 «l4M« '®f^, « t tWi|+'*W 

© Cq,) > Csp.- > C,p © C,p> > C ip : 

@ Cv >C^> C v z ®C„>Cy>Cy 

« l CHjCHClCH(OH)COOH «|IWI* ’(fiW 

@2 © 4 ®5 ©6 

81 $WH4 i&sm trm c%»r -» i 4w i 
*«,«?«■« ycG- 

® sp 3 - sp 2 © sp 3 - sp 

© sp 2 - sp ® sp J - sp 3 

<M (CH,)iC = CHj-—->A+ B + ZnO + HjO 

Zn - H;0: W 

A * B CTH 

@ t'fww «fwRmT © csfr^Tpnrsr« ftrejpum 
© gsiwifik «fw^jm 

* i <w*r , ain»r^»t $ n 2 QQhiw 

«m?p? 

© CM, - Cl © {CHj ) : CHC/ 

® CH 3 - CH ; C/ © (CH, ),CC/ 

te s 9®^H?(5*lT^3 ui’R <1 « S«ntM : 


© grfsR a 
© cgifin «C^ffeJT 
© mflw « t*WlVl ’atllfWH 
© 513141 tsn cgrsrf3v5 a onfsn 

50 1 y CTtW? ^T^-5 3f8tWtlt *tfWT 5FT1- 

© 2,4-$r$arr$tBir^r?®i < # , ?t 

55 1 CW CTWfc C*F#ni S^RT fifawt w *Tt*T 
?pfa ®V 1 g TOT? 

O 

II 

@CH,-C-CH, ®C & H s -CHO 
© H - COOH © CHj - CO 

55.1 ftCRT '=(TWtwsm TOT 

^rfaRrnr ’sr-ws'I 5t? 

© CHj - CONH, © CHj - CH> - CONH, 

© I CH 3 ) 2 CH - CONH 3 ® CHj - CONH - CH 3 

5 « i fiERT C*H CtMfl* 3 T 5 CM 3 I ^ 

© NH 3 © C fi H s * NH; 

® (C 6 H 5 ) 2 NH © (C 6 H 5 )jN 

58 i ctr*t »f*fra-m swt - 

(i) FeCl 3 S^t 

(ii) *fftero 


•31 


Jt 



& 

V 

r* 

t? 

j® 


■ ." X ~ KCN —» A H ~° >B 

[Hi 

A « B CTH^-WaRST- 

@ ^TRIRT^S « CT»(W*lfe51*» 

® flRlt 9 ! iftfJTE 

© fo-llVl « C<W*mR#5I5* 

© f^srrtsi snpi*^ « c-wratifa* ^>f5re 

b CTiwff ^nS^tr 3T5W=?# 'fthH 5jnt- 

© c*P#n 5^=r ® fwrav 

© amfsR *(|tTT © fCSRT ’flpRl 

^ 5o5t : 

0 

.—. II 

(0>— C - NH, + x + KOH-* y + KBr + ICCO, 

-h 2 o 


(iii) gifsR ’TTP5 rfbJTO 

fiws CStplft 

© i © ii © i 'G ii ® i, ii ® iii 

5C I THTC3FT ^ ^8 'iftW ^ C^HlS? 

© ® CT*I1^3 

| 

® sfltsR 6, 6 © GPtwrfw 

54» I CHj - CH = C = CH - C = CH ^<j}T5 sp 

»Rpn*pr ’rt'Bt 

@2 ©3 ©4 ©5 

4 3 2 1 

m i ch* - ch = ch - c = n c wrj i ^ c- 
2 tfRT ^fc^r wriKz- 
© sp ^ sp' © sp ^ sp } 

@ sp : -S sp- © sp- ^ sp : 
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IV I n ftTOi ’IISYHIto «iafat5tC®!<T filWW4 TO 

VflJT t^TO TORDHTO T^T- 

®(n+!) ®(n-l) 

© (4n + 2) ® n 

CH; 

5 4 3 ill 

i!M CH, = CH-CH 2 - C - CH, - CH, 

^5t*T «MK,W TO? JRST C « H ’RWPJ? ^)It 
«Cff- 

©538 ®5«4 @738 @ 5 <3 5 

^oi foro ctot fejifwFi* ^■sii'f$T sM^tto^? 

@ CH) - CH = CHj ®CH,-C=C-CH, 

®CH,-C=N ®CH,-C=N-OH 

$> I Wps'JTCWRr HWT tTOlfof ^srfSfRr 

*tf?WfTO? I fciPj'BmWI ^ETO- 

(j I 3|qc$ ^t?<rrsT TO^CTO S’ffffTS siTOr® 

fin ^R5 ^7.s' 1 13 n-■ ^i^ij ^[%? i,„<j 

(iii) wj? TOfVttram wro*!? 

%CT 

© i 3 ii ® i 3 iii © ii 3 iii © i. ii 3 iii 
$$ I (CH,feC - CH, - CH(CHj); , aitc® filial# (1"), 
CTE-Mll? (2°), ’SISfjRIlfir (3°) 3 CfrmfSHM l fi 

® 4, 1,2 3 2 ® l 1.2 3 5 

® 5, 1,1 a 2 ® 5. 1. I a 1 

$3 I %RT (TOR '=m%Jpf^ C^FRT ^l^fST 
'fff? 

@ « toffetoto ® ?ro?r a auMiatiSa 

© 'afTMfe^rt^ s RhUm ® iiS»5 a to>i? 

O NH, 

II I 

$8 t CH, - C - CH - CONH, C$MflS? 1UPAC STPT- 
© i-^Tifywr^-^rarf^tFTTW'Sfs 
® 2- ^ nfg CT-1 - qi l ^re f-J-C ^WW 
© 3 -flfETO-2 -«(lift WlR $tJHi rv 13 b 
® 3-'5T^T-2-^nferT 02n*TRiTrr?TE 


4<2l Tp*TC5^ -©f^WtWTr »TTO ^STOT— 

(i) a<M* synyjE'ffl TO*T ajafis 

{III 3? 43^ I3l!g!<l<p 2l$li aFF 

(iii) «w srfro TflW a? am rra 

fsm cro*#*^? 

© i 3 ii ® i 3 iii © ii « iii ® i. jj 3 iii 

i cH, = c = CHjC^lm^p£TOrficnr«1wiT*w^- 

(i) ^I'jf^Ea 6® a-^TO 3 2f5 -t-W-' TORR 

(ii) 3rgf& #i«('e^l« 

(iii) c^#*r c S p ?c*T3 an#Rr c 

sp - 1 TR-Mifr's- 
ftERI CTO4f& 7^» 

© i 3 ii © i 3 iii © ii 3 iii ® i, jj 3 iij 

$41 CH = C - (CH,), - CONH, 4 c4Hfl>T« * 

TO 3 ^ ’’fsTTT^^T-4^)31'1 TOlTaRF- 

@ sp a sp ’ ® sp a sp- 

© sp" 3 sp" © sp 2 3 sp ? 

$v i f?ERr cror erjtfilfe-* twytosMrtoe?? 

© CH ? -CH = CBiCl ® CH, - CBr= CH, 

© (CHi),C = CHCI © CH, - CBi = CHCI 

$fc l 4JtCTO!l$S 

@ <#rsn? © c*T-«lfarn<T 

© srrEwrfiH ® «rRSfrjrf^5 

3o I *)l5»w 6, f, aJS^ ■P-flC® ^ST $TT- 

© TTPlf^^TTT HPT® © <Mr.-3ifw.j5 

© iaf®fros .a^T® ® c$3ik^ni$® 

«i I ^TT-S JHT'S ariW53pPm^C3r- 
© ttmw © CTlfamr 

© iJfif<4i © af& a^sf& (g® strsr 

«$ i ftcb-s to— 

(i) Y**T-S OT SBR 'TO fifslwva 

(ii) ^rf"W^-6 

(iii) C*nfS=T ?D5 i«J>|MI?3 <JTO TO5TH 

f^RT C^f& Trf^F? 

© i 3 ii ® i 3 iii © jj 3 iii ® i. ii 3 iii 
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Quantitative Chemistry 



i wrro ^at? 

t^fesf tRRfRT H MSfo r WflPW TOT fife® ^ ^ ^ WTO 1 TO TO? lw«J»l 

^ i ffrt q r TOreftw ROhiw ot cwn?rr ^ w?p^? ^r *r i m*ii*R* t^rm w f^sRrmfr wmtf? 

»mtn fcvor ^ wrofa ^ ^(W to wcw to i crones wwuftw ffenrat 

arSWWft $WWTO fifc RlW ^ ^Wsf WTWftw TO TO TO I <TO* TOJW?ft fiflfr W 

^ I wTOiftw 7|ftwTO ftfer Rfaw c^ warof? TOir ^ ^ 





^fwi (introduction) 
aarswir® a%far® wt?wwsr i afff® TO 'art'^r ^TTO ^<!w wffiter i tflfl» ^ 


WsOTJ 5 ^.WTT WW"W? ^TTOT WSW I _ ^ 

s^pgfww >^1<MIH stt^ C^er? wmiwftw «? TOTO TO TTPTfTlftw ^t^ c f CTO WaHW « 

^.WTEW? "TOT WlwstTWW® ^T 13 ^ f^4ff TOT TO I <MI«C,W1 CW WNTS" 13T3RTW "Q ''tf^TO' 5 ^ I^TO" TOT TO, 


vs)c <p <11 ^1*1^^ <*!t ’5JC9 **lf£^ i 






(Learning Outcomes) 

VSH^)«H ? f T v iTO^-- 

4 - 

v . WW3l£tW TOW *BTE*Rf CTOT? wnTOTOTO WTO WTO l 
s ?nw#^wftwt cto^w^ wtpw’tos^Mtf'^towto 1 
y> RQbTOfl WfwJtW CTOS WT%T ^WTO Wft*t*T (to a 
aiWVftH) (TOR WTO WTO 1 

. <j<j; i f? i^ : ^gws Swt toto to ftferr? ^wm wtcww 
arRTTO f^fa W5 WTO I 

: <j<$ i t4W : wfe a Wf Wttf Wf?TO TO crow 
wriaira swT stro w^rw WTO 1 
3 j gror? CTWIfirt^w wsww a (Wwto (ppm) ^wcw 2 Twt*t 
WTO WTO I 

: fWWt WWMH gw*r CTO WW WWHfW awr 
SIWWWTO WTO I 

%, afg^-wwt WWK Rfawl a www fw*j wnwr www wro 1 

» wtwr-fw^mf?f3RiTWTwrwTOWTO 1 



- <€ 

» MWf-fW5rT?W WWftfeWW §WWBW KFTS^ f?TO TO 
■fwfSRn^ WtWI WTO WTO I 
>> Stew#iw^Wntftofww^afaw wtwt^roww3i 
- 4j«j^lRw : S%^ WWTO WCJ wiW-'S t W fefiSWH 

wwwIw^f^frrwTO wro 1 
9 TO^ i ^ i w : ^ittSrow ■arwr arwtw sro 

WfWE/WTO Wf?WW WTO WTO I 

» = TOWfwsrraw TSi^cSto? wjw gro 

ww< arrow wfwrrw f^frt w?rcw wro 1 

» twST? WTtWftf 3J3 ?J'<^14 TO 'JITOT^fW 'fff^t CTO 

grow ^^rsrrar f^frr <pflc» wro 1 

y, Atomic absorption, W-Visible spectroscopy, HPLC a GC- 

a? Wwrwws Rcaw.^ ^w^tfwwiWtwTO wro 1 



«t*fPT '*fwf (Key words) : > CSHTO B?W ► cWWEifu > ppm > 4*f^T > WW-t?^l?*T > 1%f*TW 

y ant^d? >Gn^P5 Wtt«f > GTO^# J 5)l'»t 1 ^ WW^ I _ __ 


































































































































































































































<mm: ftv§t?r*iar 





’hlwn whin '$$!!&] 



(Chemical calculation and Molar Volume of gases) 





Wro <mwm mtnro to*w to c*rm *tr#?r 'sihi'ohw tmmipmr ^nr «rftw i <a «ftw to^t, 
wrimrar « &rc' t T?r i TOmtarr « ¥iwf to <mH wto morrow wto worm morro 

id «iia>6H fafcro <wtar 
morrow %*m ^fror <wmw i 

TO4 ’STC'o— “TO^ romBtt « mw wt 
WTO CTWOT «||W W TO Wf 
TOmOT « tftTf 22.4 L." W 25 °C 
ssT^’WaH <3 l atm tfWf WTO vsrt®TRT 
24.789 

wro mMm mmro fafcro c^m 
flWtl«l’fRBT to TO I 

(WWfemt cm w c%to mHfTO TOTO 
^n;*(T to m<^ ^T^^irt iro rnioi<i wmHfro «cto mt*n to TO^rpm m° , 4jT toto i to w 6.023 x io 23 i ^rw 
’N 1 wr totot tot «mw 1 afro mmf mjTtwm'RST tout, mmH ^Kiro cm « «eto 
1 cw 


ftar 0.1 : mro wm 


5. mrnfro to = TOsarmm<i = to cm = stp <w 22.4 l - 6.023 x 1 o 23 f&t 

^ <tl?mmfTOTO = 4RT aiw ^ 6.023 x 10 23 fi> WT<5 1 

SjmmmfTO TO 

o. wsfa 44 # to = 6 Q23 x t0 2 ~~ 8 

CSfitTO 5ff=T < Tt?Tsn c ffW 'TO 

8. CTtCTO 4Wfl> ’tTOt^ TO =-6 0^3 x 1(F- 8 

<t. ^mtajt « STCTO *lt*4\aW4 WT WTO 'SHtl'atTO *tfTOTO ^ f%@ 
to <mm m^*rn, to w m<j<r m?W cromr ^ffTOTO m i 

22 4 

'is. STP (W tTO# *m%T mmTO = () i“x ' nj ~ L ~ 

_ 6.023 xlO 23 ^ 

0. STP CS 1 I. WTm^fTt =-^4-^ 


toh <mm 12 g toSto 

6.023 x 10 23 TOm 
<tTPF, (PPtWt t6*ilitlwfl W arm 
(3f 4T ’PWl’S 

4t mom «rn^, w arm toc^ ^ 
’Wife aw CTM W 
«mwi 'em' w atm 

atm ?t arm ^t 
arm'S tpr ^?rr t 


i^rrmt <mM ^t c^ro mmfw tow attw awr*f <m <! ifwr nrrot *rm, c%ro w dttro 4 ^if^rmw 

aiw tmf®r ^rr ^c?r **nrw t <m*m co 2 <ro mr e tf^w to 44; ^ 44 g co 2 ^®rr to <mmr co 2 1 
mrnfro to 321 32 g m%c®m ^rmr to cm rnlrom 1 

ai^rom (wnmr mtcro wrnfro tow afrw awrnr tow ct ^tfrow wto ^rm ^ mUrhw ^ cmfero ^ 
aim wsimfro to to ctw TOsr?j tot w 1 ctto mf^srero mromfro to i 6. wtt i6g m%psm' 
= ig m<mHfro to w aiw ctm TOm^mf^sm 1 aaw^TOw^m^tro ^wif# to 12 1 mrom i2g 
ig ’IMumIto to ’Pt^r ^t to cm tovi*( i 








































































































































































































<rtrr 




iflv C5tl=T AOSH TOTPJTOT 16g^lfTOR I WTO 16g TOTPJ «ift|tew *MTOT 6.023 x lO 23 ^ 

^%bh <ro i 4 <p 5 to ^ cm ^ tot 32 g Ac$h 1 32 g ^ Aosr, m ms 

6.023 x 10 23 15 'SffTOR 3*<J TO I ifl^OlW 4R* CTO C0 2 TO?s 44 g C0 2 W CTOTRT I 41$ ^ CTO C0 2 
?t 44 g C0 2 4<T 'srC*4T 4)3 TOUT 6.023 x 10 23 15 | tTOfCRTT CTO 4Ri CTO 3T 6.023 x 10 23 15 
WpT TOTO SRTRf ^<l$Rl 22.4 dm 3 I 

$HlTO i : 7.5 g -w4nc* TO To OTT ^TfRT W fllWW C0 2 TO3TTO? 

TOTR : C + 0 2 -» C0 2 

12g 32g 22.4 dm 3 . 

+. i 

12 g ^ to sito ^r^rt co 2 tout to 22.4 dm 3 

_ __ 22.4 x 7.5 m 1 , s , ^ 

7.5 g ** ” « « ** CO2 ,5 ” j 2 dm” = 14 dm 

.-. 7.5 g <>I4 hw TO To STOW 14 dm 3 C0 2 *fmt TO I 



(Determination the Volume of Gases from Chemical Equation) 

OftlH l TORpRE f^faSRlRT TO 2 dlTOft^ *rfTOsTOP ftfSRRS « ^TRR^TO « C^*T fag 

ftepstfa^Shr f&C$R TOTCRJX 2JTOT ^RTRT TORT^ I 1 ®A TORlfa^ ROmiR *ff WifERTTO TO? 

vrfTOt TO$ TORfft<P 3^333 I CTOT A?T « 3TfTOR ?tfpT 3tTOf=RP fafaTO TOT *t7t%r Ar 

5 ^^ to to* i c(s) + o 2 (g) = co 2 (g) 

12g 32g 44g 3T 22.4 dm 3 

A* £TOTOO? 800°C ^mtaiRT ^TOT JRR1TTO3 frot^R 3c5 I Wf ?*15 r TO#RrRr TOTI$5 « 

800°C 

Ar to fcvia 33 i caco 3 (s) ——» CaO(s) + co 2 (g) 

1 OOg 56 g 44 g 3T 22.4 dm 3 

*133 faftHllil 12 g ^#4 32 g ufalWiWd TOT TO 2TTO TO?Rr 22.4 dm 3 C0 2 TOT TOC? t 
fafRr faldHllOs 100 g At £TOfm froilw TO 56 g At CaO « £fTO TO$R 22.4 dm 3 C0 2 T§TO$ 
TOC? 1 


*!*« > : 25 g 3^31 g=TWRJTO ’Sfafa^ HCI 41 JJ?1 ys> ^313 37 *C ^tTOUT « 99.99 kPa TOT 5.05 dm ; 
C0 2 3T'S3TTO t 3^3103 fas?T CaCO.i TO *T5TOt AtR f3*fa 3R I 


TO 3 « bl 4 c»<l W 1 ^31 TO WTO ’tit, 

Mil 


PV 


Ml 


v = 


^T, V = 


PT t 

99.99 x 5.05 x 273 


= 4.38866 dm 


101.325x310 

STP CS sm C0 2 4RT TOP5R 4.38866 dm 3 . 

CaC0 3 + 2HC1-> CaCl 2 + H 2 0 + C0 2 

100 g 22.4 dm 

STP CS 22.4 dm 3 C0 2 CTO faWR pTt’fm 100 g 


T " T, 

41 TO, V = STP. 0® C0 2 TOPsR = ? 

P= STP Os TO = 101.325 kPa 
T = STP Os ^TTOfft = 273 K 
V, = C0 2 4RT 2fl#f TOT5R = 5.05 dm 3 
p, = 4R|fa^ m = 99.99 kPa 
T, = g|W fa4 W»0 air = (37 + 273)K = 310 K 






















































































































*iar 


^8 


STP <& 4.38866 dm 3 C0 2 C*TC® £fOTf%?T jRWm 1Q ° *^-3 8866 g = 19.5922 g 


19.5922x 100 _ 

CaCOi-—- g = 78.369 g 


25 g ^IT FTT*im<f f^-% CaCO, 19.5922 g 

100 g n n - 25 

Halt's CaC0 3 dRT faMRfcRT *lH*n*f78.369% l 

fcnmiH : 2^*1 , SR^I?T 56 dm 3 « 3.5 dm 3 'SlftlCW dRf TO1T ^ I *ftft 

<«i 1 ntPfa *rit*n*r w 

5WWR: 2H 2 + 0 2 = 2H 2 0 

2 x 22.4 dm 3 22.4 dm 3 36 g 

2 x 22.4 dm 3 *l$(AljlM?Md ^T#IW fitdMIl ^W5 «TC?l1*t% 22.4 dm 3 

56 x 22.4 


56 dm 3 


dm 3 = 28 dm 3 


2x22.4 

Cff*T ^TfTr Wf •3Mi!|{l 56 dm 3 ^Cfii'fWCiRI ^TtW PfelT W$ CT ^TSIK 'SfafOBtfSit 

smw r £ f^Rirggr csft i 

tpRlRT, 22.4 dm 3 ^4 5fT < fifaw f 3 Cg l' ff% 2 x 22.4 dm 3 


3.5 dm' »» 








5? 


51 


55 


3.5 x 2 x 22.4 
22.4 


dm 3 = 7 dm 3 


4*rrc?r ’mrr 3.5 dm 3 ^ f^fSprrr to? Guihe^ii 

l Wf 3.5 dm 3 'SlftlcaH fafSRit W l 

am'aRRy* 22.4 dm 3 'afatoWiI ^TRM *flt^ 36 g 


3.5 dm 


55 


11 




5? 


36 x 3.5 

T1 22 4 ® ~ 5-625 g 


<#n nf^srp^ 5.625 g 1 


Pic’S? «w? — 'D.i : 


|fj*jN *■ 20 g ZnO C? ^T<1 #1 Zn *TT^ m?T? Wt 'aw^fa fcvft CO, 4<T 'TO 

W? (Zn = 65.4) : 16.06 g, 2.7518 dm 3 I 






8 . 


4. 


fe. 


S. 


120 g •fiJiPiaw um wB w 750 °c $m *w^ta -«e 'anw^ ^tsn +mti to? 

(K = 39.1, Cl = 35.5 0=16) : 32.8874 dm 3 1 

150 g (tflwUw 750 °C 1 ®T 9 TO3t?r W 4WH «M^W OT ’#*m «lft|t«M ’TI'GST ^RT «fl^ •flhH 1 

'aiRitnH cro^w#? 'ai-sii^bM* fifflm <mui sfcam? (Hg=200) $ssr: 792.822 g 1 

90% flw 155 g HCl(aq) <3 5%fs TOT 27 °C «1W « 99.99 kPa 5lPf W dfRNH 

C0 2 '81W? & 53 : 34.7969 dm 3 1 

15 g Ca fe ^3® 'iMUla N 2 *UPT WIT W CTtam ^1W *tl% RRhI ^flSnr NH 3 ^fJPT 

W ^1T 1 $m ORSfra NH 3 dWanatoH I ! 5.6 dm 3 I 

95% 210 g HCl(aq) d| ^41^ TOT aM^W CT ’ifiNH C0 2 HW £ 

C0 2 ^l - Wl'blW Na 2 C0 3 <4 ; isg.6 g | 

15 g CTiaiw wiftflira ^rfwti» ’#=r® spin cn nf^ntn co 2 dnr mnm Jr •ifiran co 2 

c*iot 90 %(w/w> Praw ’tfeim sram? ^: 20.8333 g 1 







































































































































<lf?Wtm? T Tl?m 


4&c 


v. 25 g msfm pww hci m<mr 37 °c mmtmr « 99,99 kPa bre*f 5,05 dm 3 co 2 

C*M I ]FTT*tNe<T fmsm CaC0 3 4i<t *tmm?T ' 5 ff^KTT tt t fmfa m% l ^5? : 78.369% I 

120 g m^n? (H) mmttc®? $*t?r iw m^t? nh 3 »tim mwt me? 21 a c mmiarr « 95,95 kPa we*f mm 

'flini«*l No *tlt? ’tl'OTT ?Tt?? $3? : 1 3.07889 dm 3 I 

io. 95% (WAV) 1?39W 75.1166 g ?spT t^miem 'i|R>R'3> ^t*lfm'jsf?<i 4ll>lWs<l RfuMlI me? 37 °C ^Wt3H 

® | atm ?1e*f 4m Ho ^tJPT <tT«?ir me?? (C®3ft*T 3F^im H 2 me? ?T l)§??: 32.50 dm 3 I 

5 i. 65 g ?mi m?e?? ^rte? h : so 4 ^ RRmiui wr 4M*iii mm mram? HCKg) *imr me?? « stfamt? m® mm 

H 2 S0 4 ftfiRTRI '5° 1t tsr^ c f ^S? : 24.8889 dm 3 HCI, 54.444 g H 2 SG 4 I 

i4. 4qHpftflH mpflt^ (CaCi) « RfaKTl? t 9 ^ mm ^TT I 15.65 g CaC 2 ^ *T1W *ttf?3 RluMIl? 30 °C 
rnmtmT? « l. atm HC*f $t •rt^STPT $?t$? mm m?T fR? $m? : 6.0794 dm 3 I 

50. 90%(WAV) f?®m mgm 110 g cm HCl(aq) 5^0 me? 27 °C WWIT « 99.99 kPa me 1 ? W 

*1 Ill's*! C0 2 *II«ft mm? : 24,6946 dm 3 I 

58. Mg^ 5 ^ hci mmme? h 2 mmmm 130°c rnmrar« 95.95 kPa 5.68625 dm 3 h 2 
m?em fifSrafflfl Mg fm?i? s? w? (Mg = 24.24) ^g? i 5.25 g 1 

5(1. FeS « H : S0 4 41?l ROblH? H ; S mm ?? I 30 °C mmraT « 95.95 kPa bTT? 15,25 g FeS W mm 

mt?m? h 2 s mm mm mm? : 4,5575 dm 3 i 

5^. iflmsfm «#& on emit? frtf^m ii t% ^wd sf? slim faftd; 90 mg gemiest? tfemw? i mfmrnmr mm3® 
?t#iw m? mST ^%*f fatm* w?? srmrsm mrem 25 °c mmtaiT « 10 atm Wf mm m 3 wfme^H mm 
m?em ?e? 1fcw j 443057 x io -2 m 3 1 

5=1. 0.6905 kg wt? me? H0SO4 4? Msm h 2 mm 5 dm 3 mrame?? mmfiB w^ntm mRf m?t mm? c??fe? 

m^p?m R>oW 4 W 9 ! 790 mm (Hg) « 27 °C I : 50^ I 

5b-. Zn(s) + H 2 S0 4 (aq) -—> ZnS0 4 (aqi + H 2 (g) '41 RQbilldJ H 2 , t5FW mfe ^R'aed mm ^Tt I 

0.725 g Zn RQkiiiu mm mm 30 °c ^aT^'Wan' 772.5 mm (Hg) wm h 2 

WSm?! fmlmm^ 1 4im mat mr mm? (30 °c mr^Tsrtarnr rnTM? m 28 mm (Hg) Zn - 65.4) 1 
^5^ : rntW^T 0.2815 dm 3 »flPR ®?r 2.217 X 10' 2 g 1 

55i. io.7g R“!tw<4 c^frm 57 =^®!^ nh 3 m?T® Rfuj.iita ms,'»tEf? c fmtff ^?r mm? $ sifaFimr ststH 1 
ws mumr nh, ’ft'sm mr?? ^55 s 51^ ,! #*n e r 5.6 g <a^ nh 3 mw 4.48 dm 3 1 
*0. 5 g cu s 5 g s 41* miw -^im ^si^iw m^f?r *ttr h 2 so 4 ^ Rferm so 2 <w mtms^ snm 
rnrn^m fmf?r m^ 1 : 12.263770 dm 3 1 

^5. 50 g mf^m 70 °c rnmunn *t^n*r ci, ^ tfw RQbiii ^if^or kcio 3 $ - s # c rm mm^s # 

< 7f^rr c I MnOo « HCI 43^ afCiltWST ««CT? ^54 : Mn0 2 '£& 38.8392 g, HCI 65.1785 g I 

5.4 I 5 g mcmi KC1 « KI ftsfC«Rl ®r#3r Sm ?4 Pl'«WRI Hl^djB C*im ma 8.25 g fwH "'TT’OTIT C^T I 

ftgw kci e ki 41 ? *twi m? i (K = 39 , ci = 35.5,1 = 127, Ag = ios> 

$«? : KCI 45.9024% KI 54.0976% I 

4®. mr?cm Rww 21 mw m%$R 1 m®m?r 8.5 ■mfrsf mr^ ikg mrn?mm ?npm 

c*ft?rc® swm mm mriim* «»r? ; 8133.33 dm 3 1 



{Determination the Mass & Volume of gaseous product from the amount of Reactant) 
diniuRm RRhii<i RQbiim f?farat me? nfm'fm m? 1 ImfSmm? cstm mf^m, 

mr *u$t?r mem ^tc? ^^ne?? cmfm wm^t's ^mtmte? f%? sfffW mem *rte? 1 mim ^*nw? 
c#m mf^ %n%r m? me? ^^meai nn^ mrsr?T «e?? ^t?re^rs simim m?em *nf? 1 


4>ijic«i 9 iie^t Tjj? mem cstwfe iqm^: ot^rji « Fie^f ^rmm Mrte 3 !? wimi? ^i?®4 dim?, sr^M ^T'^rsnart « 
6Tc^mr 22.4dm 3 ;^nrni?mNf?m«?, CTtmt? mt?m? « c^nem? tot ^PMm mfM : 


















































































































































































































































77m: 




m = 44* sfnsr ^ = 44* cw = stp cs 22.4 dm 3 . 

^ 1| < | 4 ^ CsTSRTT C$ft7 7N ^T'TTtSft « ‘^RM'oOH wr TTttm 'qlsw.H 7X*fTT, 

«?f TXTfl 7T 7f*[7 717TT7 C447 ^if<J<i «H 7!fr Tf \ w TTTTTfTT* fTfSBlH ■*fw ‘Svtif , tn%‘ 'msl 

m 7T TflTm w w i w r «TC4^ W TTCo *1# 1 *ttt% (TOT ^ « m CSfWt 

wr 77 4?x 4 qra»Hw$ *t7 <««foo 7*71 ^C7 ttct* 1 4<p^»t£7 ^ 73^7 «7 ctc4* stp o § 47 

^\s7 7>7T 7t7 47X 4 4m4C7 »M»t|inl <3 ®TC' B T *1 info's 41737 ocol 41 4% 

n^TT 4 tco 14} c^r3T csts^t Tim « Msftm *w ^ i 

3mqjW i : 25 g f*W« pHWT 4gflCP KlWhP HCI 4 4C7 4V 4C77 C0 2 *IJW *TT«V! 7TC7 

STP C3 -47 411107$ 7T W? 


mtm j pn*»m (Caco 3 )« hci 4? t^Rn? 

CaC0 3 (s) + 2HCl(aq)-* CaCl 2 (aq) + H 2 OU) + C0 2 (g) 

200 g 44g7T22.4dm 3 

100 g CaC0 3 $p® C0 2 47 ®7 44 g. 

- „ „ „ 44 x 25 

25 g CaCO, C0 2 “iocT g = 11 8 

TFITfa 100 g CaC0 3 7C3 CO- 47 41*1 OH STP C4 22.4 dm 3 

.. ,. _ - » h 22.4 x^25 . 3 F f , 3 

25 g CaC0 3 C0 2 f 00 dm =5.6 dm 

c^mr $s*fsr co : 47 <57 11 g 471 srm 4 co 3 47 417 m 5.6 dm’ 1 
■ gm^ ^ . |g g f4*t i m,* i 7 ttw 4fefre4$4«ntCT7ftfaranr 43 4cg7 nh, «nw *ir«7t ttcttnh 3 

47 7 ftW 7 «W*T 47 $t 71^7 47 I 

vp. n ■: ■ iT^nT^T (NH 4 CI) 'S 7t$sr (CaO-) 47 f73 c fC4> ^7J<$ 77W 17^717 >l?l<r-<i'-ft^— 


2NH 4 Cl(s) + CaO(s) 
107 g 




4 CaClj(s) + H 2 0(g) + 2NH 3 (g) 

34 g 7T 2 x 22.4 dm 3 


107 g NH 4 C1 NH 3 «TS7 34 g 

15 g NH 4 CI ” ” NH 3 ” 

<37717 107 g NH 4 CI NH, 5 tTTC77 41114^ STP Co 2 x 22.4 dm’ 

2x22.4x15 


„ 34x15 

, J 7 g = 4.766355 g 


15 g NH 4 CJ 


NH, 


107 


dm 3 = 6.28037 dm' 


t%^stC7« 05T77T NH, 47 o<IC4 4f7'®C^ ^f44^4 717W I 

4 I M l 44i ®7 = 4 ^ CTFT = STP Co 22.4 dm 3 • 

17 g NH 3 47 STP C7 'JIIIIW 22.4 dm’ 


.-. 4.766355 g NH 3 47 STP Co 4131^7 


22.4 x 4.766355 

17 


dm 3 


= 6.28037 dm 3 


17 




























































































fc. at. aataa (jsj *ra)-«v 









o. 


8 . 


<t. 


b. 


tr. 


- «.* : 

i. 2.55 g Mg sfo a r re hci <3 a^ffma g%f? to 27 °c « 99.99 kPa tfta w 

^TSPRT H 2 ajPT aT9?T alt? I Sfl® H 2 3? '53? aTW? (Mg = 24.24) $3? : ^a 21.0396 x 10“ : g, 2.62406 dm 3 1 
25.15 g KClOj C? 1 750 °C ^mtami Rtillir* ^C? 50 °C 'm*m b 1.25 atm TO*r 

^O Bt? nt«7Tf ?TCT <3?* £ft« qft|MHH4 W? w? $^? t '*1?'*? 6.524 dm 3 , WT 9.84665 g I 
280 °C ^T' ! WWt « 2.85 atm ?tta 25 g NHtNOj din fiwiwi? WT W ^1««•< 0 2 HPT 

^ca I fcaa^arfartWE?? ^?fa*f?^? I toff 5 aTW? amps? 2.487629 dm 3 , 'qfawGW ff? 5 g I 

13.5 g Hg 0 cat 5f«3< fianfar aw toa?r o 2 cat 37 °c ^nnait« 102.95 kPa srca aifa* $ac? a^aa ^ 

^PTT 1 0 2 JWWf « v 3!il'iH ft'faai? 1 (37 °C afTaaMlT ?i^? atC*!? ?ta 3.85 kPa) 

to?: 159 i g,'atRr5 s r 0.812718 dm 3 I | 

a3$ fWTOT P 4 S 3 W 0 2 WIT ?C? P 4 O,0 >3? aW C3M « S0 2 *tim toa^ ^C? 1 75 mg 

P 4 S 3 <3? W*? Wf 27 °C « 102.25 kPa HW W fflTO S0 2 ?ICT? d| StaRTl? *« ^ 0 2 

ft Ohm ^w?wf ascafla ^ toaa p 4 o 10 <fl? »at ar w? to?: sch <3? arw 24.94708 cm 3 , 

ftfer fft f Wyff l ft 0 2 <3? ^5? 87.272 mg, toa^ P 4 O, 0 >3* «? 96.818 mg I 

5.75 g MnOj <3? aW HCI <331 ftftoH ? 27 °C 'StaaiaiT « 102.25 kPa WOT Cl 2 %fta? 

Cl 2 dl? sg? ft«f? as? I (Mn = 54.94) to? : Cl 2 41? ?1W 1.61327 dm 3 *3TO ^5? 4.6958 g i 

<\. 10.25 g Fes <3? qfeRff ■n h 2 so 4 dRr a**ff lafarat? toa^ h 2 s alphas ar^OT aaa *c? ca alaan so 2 

slJPT^^?? 1 51? , 3rr?r5 s T 37 °C Waa1ffT« 102.55 kPa WOT ?*5? 3 ajfapin? H 2 S *1ifW?"®? (Fe = 

55.85) : S0 2 tfflT 2.9323 dm 3 , H 2 S 4? 3.96699 g 1 

*1% W 50 g flCTtOT? SfCHT^T ^R1 & 

W ®C?? 'Srf9|t«fl Rc? CTC® W t <3 altaRIt? SpTH WfH ^ m 3 C0 2 ’HPT "^? 

^5? : 2.56 kg a*%SR, C0 2 OT ami^T 1.792 m 3 1 

Na 2 C0 3 'S NaHCOj f^T® ^C? 20 g f*C|H ?®f? ^?T wl I f*c|C 4 f 45% NaHCOj 4^1*1 t <3 PidHw 

HCI S?pf aw 25 °C aST'Pflaff « 760 mm (Hg) 5tC 9 t"?s'5 C0 2 ’tJPT ^?T *ltc4? 

: 5.157177 dm 3 1 _ _ ^ 

>o. Na 2 C0 3 « NaHC0 3 *TV,4lC4* ?*!? 25 g ^33% l <3 t^3 k tcas HCI Saw 

W 25 °C tST^Waff « 95.95 kPa ?tC*T 6.8182 dm 3 C0 2 ' s TP©irr C*PT I NaHCOj «3? -I^s! 

t ^5? : 45.6652% I 

>1. KCIO, d>? 750 6 C taWlfew ^ 37 °C 'smiair -S 102.95 kPa Wf 850 cm 3 0 2 

^lll^^^^m^asarWl^KClOs dl?^1^as?l 37 ^13.85 kPa. 

^5? : 2.669 g l 

5*. Mg « HCI >3? ftOMJUl H 2 mPltat 1ft 27 °C ^PWam 1.1119 g Mg 

7pwjtf«rw ftOm i a i arsc*tsf^«t ^sca h 2 > 3? 'srrwa b ®a as? t (Mg = 24.24, anprew? h% 750 
mm, 27 °C ' *W*lM W Vffa aTT^f? m 25 mm) ^? : 1.18363 dm 3 , 9.174 x 10' 2 g 
5o. kcio 3 d)? diaflf ananas 450 °c wittMi? Rcaifei^ ^p?w f?cg? ^ >3? ^OlC? ^ l 

(i) 2KC10 3 ->• 2KC1 + 30 2 ; (ii) 4KC10 3 -> 3KC10 4 + KCII 

kcio 3 dia <3?^ aspta 5 g afaanc^ ?s?i?t srh 734 cm 3 o 2 ’frsat <m 1 tararefa c*tca sms 
isni^iwa^dJia KC^a^^di^^at^KC^diaT^ssaaTafaanl^asa t (K = 39, Cl = 35.5,0= 16) 

%SS? s 1.968584 g, 49.8195% I 

58. a»n<i 1 a ?ia aa^s (Cac 2 )« *fl^?fafSpat? (ch = ch> arpr a? 1 150 g ■ajrafaara aa^itc®? aw 

atfaa fafaRita aircaa aata aa-siia anrsa asw? %m ■• 52.5 dm 3 1 

5 <i. ^«artroca?a?ca? wrco 2 0 aiR?ara^aa ^1 5g^ra 5 g^ftirapwPiawswa? wf 
^aag ac^ i w? afaata co 2 di? «? « 25 °c wiataiT« 1.12 atm area di? ^as? ^? 15.5 g, 2.73055 dm 3 1 


























































































































*TTOr: f#trr *tar 


f 


^(Sb- 


0.8 




: smrafap t^fsRTH m*s cmr m crorr cron cror tot <3tot awsfi? ^rtm «nr% 

m i ft -tf^rw ftfsFw f<Qhiii to w toto? $mw mr^r m crom *t i >i i #r<fr 

*mr to an$ tot csrcm t am ?jmifms anm c$m Iroar ai TOlt mm ?ro i jrorm 
^itCSaWrf^ ajfes^THW Rf^jji ^ C0 2 TO to i c^mr W ^HImH frfa mw i 

RQhM i CaC0 3 (s) + 2HC1 (aq)-» CaCl 2 (aq) + H 2 0 (/) + C0 2 (g). 

: 

i. ■ arc# iFicm tot 10 g ipiHmcmr^ i 

«. FTTO WTO TOIWT ’-^5jrCW TO W fmc*T ^ ^ i 

8 . f^fsr tot? <t&tm to TOffr «nf^ff^fro to *3 m awfi> arofi>r *ijpwh to 
to i w tow to cm mr fro wfro arc* *nprerara tot «r aim to i cm mrr 

^4 « JFIWM *TON mi TO ms I 

<t. fam W*7OT« TOTWI aww 10 - 20 mL *ltft CTO TO TO 2 M TO1TO 110-115 mL HC1 5?TO 
wfsRf 3TTW to to CTO mt I 

fc. aift® c?rm to? to- TOt co 2 TO 
$TO to - «nro i co 2 tow 
TO s?tw ^r^Nr to i ^’(fh© m 
TOTO 30 CTO® mm cto£to r 
*1. TOm w % «rr ^mr TO - 

ctostotoi^to i 


>iHiH'*i: TOcmfm TOtm 


wm>r 

mrrs 

co 2 aw 
m?rmvcm 3 

(Vrt,-V) ; 

i 

30 



2 . 

60 



3 

90 



4 

120 








■ t 



cm^ 



cm 

cm = v™ 



TOC <5 t 


gffct*^aTOTOmrfirgacmm 

aro? '*ti« , ®-( x om *whmi 
*. aTO %TOTO CWWf =-- 

'©. c*r cw ^Im^TOg^^^iiT^TO^^^najT^r m <mc«i 'S'Ito ^liiTO aw^ im i 

^^^h—^ I ■ — J. I ii . ■ — ’ — ■ - -- --- -- - - 



TO TOW: i.BTOff «l*tlRI!» 



(Preparation the Solution of Molar Concentration) 


cmm am: mmtro a?m ari% toto^ tot cto mrcm m cm m wtfm ^ 

*ifmi®r a? «rtror $ s^ro at acm cmm am mrr to «to i cttto a^cm mrorc^ m mir 
am mr m *am *m ai^s moi l 1 1 cro, h 2 so 4 <m afpr mfm ai^ 98 g h 2 so 4 = 1 moi h 2 so 4 . 

.-. 98 g H 2 S 0 4 1000 mL^r 1 L aTO ffifS «flTOT £ aif^a^cm mTOT 1 M. 

^TTO 9.8 g H 2 S 0 4 1000 mL 3 TO a%f» TOW at afcaTO<r mTOT TO 0.1 M. 

HC 1 a)? TO m c ftm 36.5 g HCI = 1 mol HC 1 


































































































































































































36.5 g HC! 1000 mL 1 L ^*17 attf® ^C®T ^ £^<1 WlfiSt 1 M. 

®I3.65 g HC1 1000 mL^T 1 L Sfm^^^Wfr^O.l M. 

Na 2 C0 3 4<T srfsr ^ 106 g Na 2 C0 3 = 1 mol Na 2 C0 3 

.-. 106 g Na 2 C0 3 1000 mL ?T 1 L 5%?® W $ S^TPR! WfRT 1 M. 

10.6 g Na ; C0 3 1000 mL 1 L 5^1 ^ W 0.1M. 

01 MH S^r s|^s *RRT forcr fttWW'etW "SfW 3W s|U||«M ITT, (7FIWT &<($< Wl*llfi(B ?**mr ^TSRT 
a^w?r w f^rroi «f?rt ^fr^rr, s^m ant ^goi<r m ^pr f^rcr i 

*Wf^ : 

i. sjvlOl t'olwlt+'Pretwi^t® ^fsr c^HSC^l, OlFTR 5^1 £fg® 

*. Pw gw* «<r %tpt fes m l^fsfcG? PPitm ?nm wrt *t*i-<[P <utwt*rer 

wi^ion ««k *i%*rM TO ^?5 l 

©. 4^31 ft^ri ^roC=ra ■'SllflvoHTvifo* IPT^ CW 1 L, 500 mL. 250 mL <1T 100 mL ^1il®M4 3Ffa 

giw tow ^ronwr mt^r Prar 5 ? arm <f*r^s ^ 1 

8. ®iMi»it.©i a*hfcw 4mu§ ^ oft g^ ,*a3)'$ , B 1 

<t. a ^ 1*1 g^m w ^ ^fmuTT *P<r ?ter «ransi% <#t oik ^©w ^©wPI©^ 3?Tm 

f^*t¥ gw wfo Pit® 1 c*t*r Pop iFtm w £rc?rt®fw mft oFftra cvfl?i?r aiww®^! 


* fer : arMH atsfc 

iM^<i *[ar w ^ «r^rmr®T sex oRs^wft ^?r 1 J ~ 

s. jhc-sm *rfar (FKxm ggtftfe f^r*r ' 3 »pRj*r w •ijhmUQw w*f ^ 1 

fw^s* ^ 5 ? - ©.© : 

250 mL 0.1 M Na 2 C0 3 5^=1 «W» ^ I 
r.^lt/ll *3 Pi to ?T 5^1^ 2ff^ Pt|w 1 g mol, 0,5 g-mol, 0.1 g mol ^^IWT 0.01 g mol ^fW, '®^ < i 

^rsrnw im, o. 5 M. o.im ^m\ o.oim w wr ^ i ^ Pto *& aim 


m tfiir ^jt?t wwr ^ mwr ^ w armti^ wf^pi wf«^- 


Will 

<*{& ijwcw a^fs m 


JsWCW* WMI (M) 

x armra 

x g mol 

X 

X 

armf? 

1 g mol 

1 

1 

t>lP CTt*llH 

0.5 g mol 

0.5 

0.5 

WsP WMN 

0.1 g-mol 

0.1 

0.1 

ctmw 

0.01 g mol 

0.01 

0.01 

PP armra 

0.001 g mol 

0.001 

0.001 
























































































































































































































RRtm : fffR ^ 


Ooo 



TOgaRfca: mm wwira Rf%g- mcsr am *iRhimmw Rt»m, RR§ RRR am aflsfe, ^iwrt rito 
g?rm -sm Rfa croar chh i RIB aw <utoir tot to i aRW r&ir a 5 ^ ^fi*t ftfaws ^RWror 
^«>Brs^flPrt»Wwiii t torbror ctmiRID totowr tsro R®R*tm, tor aero to TORsiiart 
Raw*? tors jpjaR towitot r&TO R®R*tm \ ^ ^RammicR rRr* w cw whiRIS tow mror 

TOOT WW 5 §C^r TOT m*T& TOTIT 5 R I 



'SfW RRftR : a1 1 *1 1 * 1 g*R: 1000 g AjHlTO ROIT 1 mol *fRmT JR J#5® RRW ^ a^TO '*11311 1 Oimm I 
TO file's iflTO 1 mol. kg -1 t 

__,_ _4101 gRtf*mamRTO 1000 mL 

t*il"ilWl» = <5rRR^ TO x aRPR «mWH mL 

■shot ■swtPfs atm to iooo g 
3^ C!W * ,S =i5Mi5iHS5W x aHOTWi 

oimR « ormrn am am aw to TO5$®rm aimiRfiJ s cvniPiUj *m gfi^s aw to i iooo g atRRR wlwl 
a^ro w str ^ ar arm a^®’® caca aa*r rhr, cat atm-m^air ar arm RTOrta? ^ aaw of swa 
CT W i PrtS am 1 amor ‘ aiw i PriB* i rofl», gRcaa to to* aero arm ^troR rt arm R*a]R afar m 1 

’smram afTO^'SrRa mam aRcro to to* gam aim a*mr ri rwjr ctoto *iRr©r r£5 rt R*tr 
gaaR on®#!# TOTOiamr cri wMta$ R^a^m to i 

tort 1000 mL aaw ctort gtaa w arm ar aw am a%f® Rtca, or aront ^ aro=r ^ aero « hi fits am 1 
totcr 'ernm' aama i 3TOTO to* aero aim r*?ijt rt 4R-m<FR*ijR rtw rwR^i TOroisna 
war gaaR mRwR .afaa^a ^Sim3 g%fg gcaa aim m*mr ar -smr m^jawiR caiafft afaa^R ^ 
at 1 wr aaRR oimifaft m*nt totort R^a 1 


S >b 


wwiflfliw *i'i<Mi« Wr^sr (ppm) •aw^'ira? 



(Conversion of Molarity into Percentage Unit and ppm Unit) 

►► 'S.'b.iJ C>ll* 1 l Qn?(.^ 0 )^^? <CTarn (Conversion of Molarity into Percentage Unit) 

groTO rnmsr «wn?ro cro f^f%s sf^sm 1 aim- wniRif^, wHiftla, TOsnf^, arm « 5 |T* i *r, 

*tto?it ^itrom (w/v), '-rromr *fftmr (WAV), i ^romT ' ! #mr (V/V) TOrf® 1 

^rt^frownm ®ir?iM>Pw aimifafiSawt cmf*r aT'sar ^ar strnw 1 as ^roi: 6 ! mi<ic^l 5 (.« armnr sm 
TOTOroratc^fnt 

^asiMm jmam «#■ ’®rmro to arm sr a%®^ <rorm gmrw ^ aero oimm sa'f tott w 
towi o rm R a^R mmg n w m inrr torptot ^1 to* to to^^ott moi l 1 . 

Na 2 CO^ TO W=ttro TOT 106 . 0 |W arm Na 2 C 0 3 = 106 g Na 2 C 0 3 I C®lmt WR caw 

«f% ImStlR 106 g Na 2 C 0 3 a^^® SR*f gfg 1 ® TO TOR 3 ] gmft* f*T*TO^ Na 2 C 0 3 0 |R OIMR SRH TOR I 0 ) 

brto^ or’ftcsr^w«r rrot ^ ’TO 3 R’nar ,, iM NaaCOj" ftw rttor t 

OrmiRfSCR R^SaR TO^^^pneR ? nf £ ttTO«lCR TOT*r RROT, 

_ awR aimm*RiT(n) aero onfr (w> ^acro r trItoto (M) iqqqx w 

whtRuS (c> = aiwwaroro 'aiui'AR (V)" fSrf^rfwfsnr oirsiw aroro rnmroT (V)-r iooo _ mv 

q »C>Bi^ CTOTOT CTOTO aROR RTOISfllW 1 *RTOT RlRmR'S TORT RRT RR i TOTO^T CTOTOT Rta 0 | OTmR 
aRRW ^OtTOI RtRRtW TORT TOT® R'S TOR CTORJORIW SfROI 1 *T$TOT 1 ltRRK fiRillU # CR H^]f,4 Rif 
RRMlmP® TOT TORRR I 


















































































































































































































































































gfggM*r® ggm 


\ 50 > 


tortt to ggegg ftt*ra to gw ggro cgf^ «g gt ^w^wn to^tt tot Mm *wpt ggrt 

gg i wg 'w w 'v gm wt to cgiS%g *f$g*r *ifihitt siro gnir gtg i cw, 

i. gro «ro ggro to^ "iwarror (w/w)% 

p? ■fto grog cgtS ■'S(hi®w<i ’WSMicn (W/V)% 
o. gro 'ainiv*-(t+ ggro to egg lt i'®4niUit*r (V/V)% 

^gg ^ ^ loo g gro 5 g Ntocco g%^® tof t ^*fg tost 5% (W/W) Na,co 3 ^g ggg ggg 1 
frofD tot 95 g ♦!# fro csstot ^car 5 g Na,co 3 g%^s tot ggg *n^ to^ 1 sw to 

« TO 5% (WAV) Na 2 C0 3 fat* TO I 

*F®gsgT 4TO*g (W/V) TOTT3T £TTO g*TO 100 mL gTO 5 g Na 2 C0 3 g%f® SOTOS TO I C®m <Q 

ggTO 5% (w/v) Na ; co.i ggg mus *nro i 

■“OsTOT (V/V) TOTW 2fTO g^TO £f% 100 mL gTO 5 mLS^ gft^s sOTOs TO I C^TSR, c«l>mi 

5% (w/v) gT wtrotrog ggg gro» fos; to* cwitoto 3% 95 mL griro 5 mL fros 
tototo cro to 5% (V/V) tgnro ggg £f^® gros giro 1 

ppm tot to giro tot to tof 1 gTOg ppm TOtair tot- crot gTOg 5# g*r w ftco 

(grtgsg gT «gR) ctot gcgg to, ct? to Ihot‘ 14 gtro ppm gg*riarr tot to *to i 

gfgcgtwrggtMggf^rtgw, g grot g%^s gero gfron w 2 mg to to, 

^grog^g ppm gggiarr =^*xio 6 ggippbgggtarr=^x 10 9 

gfg crotggc'tg 'amrsg v mL to <ros. 4 gro gft^s giro gfrow w 2 mg to tot, 

t w, w- 

if gro giro ppm wnsrr=-7^ x 10 6 <agt ppb gggtarr = -rr x 10 9 

grot gcgg gfroH gig wf gfsr to , ®c < i eg c^wjg eggg ppm grggtg ggrr geg gic.<p 1 

igtgig ^ : 5% <w/v> n* ; ( 0, ggegg egiro gggiar fTO gg 1 
nw : 5% (W/V) Na 2 co 3 ggggro^ egrroat% 100 mLggrogegjgft^s Na 2 co 3 5 g. 

,*, 1000 mL ggro gegr g%|® Na 2 co 3 50 g. 

50 ■" 

.-. 1000 mL gro cgi?r ^TO Na 2 CO, = 1^7 = 0.4717 mol Na 2 C0 3 

.-. ggrownair tot 0.4717 m gror 0.4717 moi.L -1 . 


®g|«w * : ii r g^ft f ro hci *«»ihiw i 5 r « ivvavi ho ^ 3 ?wgrsfl! us. fg^ prmMg 
gggr cro 37 *c , «miang « 98.95 kPa tot i .75 dm 3 co : m* & 4fttw w TOrog «jo»r? 

T4tgK : CaCO ? ^ TOT HCI ^ fgfaRTfg TOf- 

CaCO, + 2HC1 -> CaCl 2 + H,0 + C0 2 

100g 73g 22.4 dm 3 

37°C WlTOaTg « 98.95 kPa FIT^ 1.75 dm 3 CO, ^g STP <& Vdm 3 TO- 


V = 


P.V.T 98.95x1.75x273 


= 1.50500585 dm J 


PT, “ 101.325x310 

STP 05 22.4 dm 3 CO, TOn5f% HCI 73 g 

73x 1.50500585 


1.50500585 dm 


3 » 


22.4 


= 4.9047065 g HCI 


gro 15% (wav) hci gsgtg i s g hci to 5 100 g hci gro 

















































































































































































1 L at 1000 ml ’srpff gw? <iR> CHM JtIT*r , 'a|| L lf44 «? *fl<iw 3?W? ’^W I molar ^T, 1 M I 

x m wrtarra = x moi l _1 = (x x gw? ^rMf?? 5 «?) g l ; 

.-. x m mu i di i ? g|f^ f*n>t? a?w x x $ aw? 'armfw «? , #sfr e t a? ^ow i 
.-. 0.05 M Na 2 C0 2 g?W? £ff^ f*n>TW gf^fs Na 2 C0 3 = 0.05 x 106 g = 5.3 g 
^P^K, 0.05 M Na 2 C0 3 = 5.3 g L 1 Na 2 C0 3 W I 

.-. 0.05 M WMf? Na 2 C0 3 a?Pt? 4% 100 mL 5?W 3%f? Na 2 CO, = 0.53 g. 

.-. 0.05 M vHVWr? Na,C0 3 a?pr Na 2 C0 3 «OT *lfifoW 0.53% (W/V). 

0.02 M HC1 3?W?r 2ffe Wfrw gft«p HC1 = 0.02 x 36.5 g = 0.73 g. 

.-. 0.02 M HC1 = 0.73 g L’ 1 HC1 3^r l 

.-.0.02 M HC1 HC1 <fl* 9 ff^fT c l = 0.073% (W/V) 


IBH I ^W v» : 0.1 M Na 2 CQ 3 gw ^Rf I 


: 0.1 M wrratl Na 2 C0 3 W = 0.1 mol L 1 Na 2 C0 3 = 0.1 x 106 g L 1 = 10.6 g L 1 Na 2 C0 3 S^t I 
1L 1000 mL S^r aft'f® Na 2 C0 3 10.6 g 
100 mL 0^f^s Na 2 C0 3 = 1.06 g 

0.1 M Na 2 C0 3 Na 2 C0 3 4?T *lf^H 1.06% (W/V), _ 





o. 


8 . 


it. 


ficet <M - 'D.S : 

i. (^) 5% (W/V) H 2 SO a , («T) 5% (W/V) HC1 « («f) 5% (W/V) NaOH a?W? C*rMt? 
egRt^t^W l ^ : (*) 0.5102 M, (*) 1.36986 M. (*t) 1.25 M l 

UHmEfip? c?m®i<r %rw 22% (w/w> hci <skk g?pf? wrs m 1.1 65 c^tr 1 

jpif^rsi? agar ww 21 °c « 1 atm ^tc*r 1 dm 3 co 2 ’trpr ^JsT <mp» g<Hfi><.<p 

lap? ! 11.5709 mL. 

«wH«Efics 4 j^fi> hci a?w 20% (w/w) «1.155 ws «s c^it 'Srtt? 1 $ g?Fi? 50 mL ^nw ^r®R^ 

Jptf ! W??f<fo41W 37 °C W^TSfliST 'S 99.99 kPa 'RP’f W^sHTToa' C0 2 ^ •H'SUt %?? f&OTi 4.07817 dm 3 . 

hci ■^pr aapr 25% (w/v) hci a?PT? , ®rrs «s 1.15 c^Nf i 4 i g?pr? 55 g ^ sup? 

ftfemr swh w ^mn»a co 2 ^ijpt %r«Tir arw? ^5?: 3.66885 dm 3 . 

MnQ 2 « HCI 4|a lafSRmr Cl 2 'im ^*15 1 Mn0 2 {s) + 4HCl(aq) -> MnCl 2 + 2H 2 0 + Cl 2 (g) ! £WK 

8.9 dm 3 Cl 2 ^?P5 1.125 WS «S 35% (W/W) HCI W sjwleti? 

W? : 147.30 mL. HCI a^M I 


'S.'ls.^ WMlRllEw* f^r^'ST (ppm) (Conversion of Molarity into ppm Unit) 


nHw’Pfi i c'* <#pg, vrt at ®r®t a^ptir 'snarr CTHif^flr? (ppm) sj^n*r ^ 

ot Qcapepto 41 ^# ^5 wren qffivc 4pr%*f^n?n 

4)ct hps 1 viHwidti 41^111 

1000 mL 31 II. a^P^ 'STC^I 41^ C5M at Jfpr WMfa^ ^ifwT ^ 5%^® ^|Wt ^ S^t? 1 M I 
<3PR- 106 g Na 2 C0 3 1000 mL S^*f 9TT^«T $ g^t? ’SfWT 1M I 4]<i»|.«|(.? 36.5 g HCI 1000 

mL ggp=r gft^® «nwr & 41 ^ ^sit 1 m i 


































































































































































£f% l^r&Rr aaw if apnr w ata s^ a%?® a^ if ^tfaap^ if a^m ppm 

matarr i ^ <ism:«r ppm aaaiizrtt^ ^'oiw 2Rft*t ^rtt m- 

c^iwr a^m art^t^ wtm = moi l _! aaaim i caia moi l 1 w m'rfw ^r am ama 

«<W g L _1 fsfcfa a^CS I gL" 1 4T 4 »IHW 10 3 W «®r am^T mg L _1 4 aFT ^at ata | mg L"' 4 smtf 4 *^ 
a^m wm a^UTaH^ ppm WKt I CW 

(i) 1.01 x 10^MNa 2 CO 3 aaC*appmaaaimf¥ta Ca^ : 1.01 x 10^ M Na 2 C0 3 aa^f = 1.01 x 10"* mol 

L _1 ; Na 2 C0 3 aa*T = 1.01 x 10^ x 106 g If 1 Na 2 C0 3 W = 1.0706 x IO -2 g L' J Na 2 C0 3 SPW = 1.0706 x 
10~ 2 x 10 3 mg L -1 NaC0 3 S^T * 10.706 ppm Na 2 C0 3 a^T l 

(ii) 1.01 x IO -4 M H 2 S0 4 aat°la ppm aaatsrr C*FC31: 1.01 x 10 -4 M H 2 S0 4 = 1.01 x lO^ 4 mol 

L -1 H 2 S0 4 = 1.01 x 10"* X 98 g L” 1 H 2 S0 4 W = 9.898 x 10" 3 g L’ 1 H 2 S0 4 SPR = 9.898 x IO -3 x 10 3 

mg L _I H 2 S0 4 a^t = 9.898 mg L _1 H 2 S0 4 a^T = 9.898 ppm H 2 S0 4 W I 

^rpst^ts 47^ am aiai arca if ataa a*» utet^wta (p g > aa a^s ^ia 

a^imtat if aam ppm aim i ^=mr falmia aata ^ acaa w a%^» at^rn 

ant if aawa ppm mut i cw ^asfc aacaa aaatart 5 ppm ^ mam itot if amaa ^ Wgim a^i^ 
ataa afaata 5 mg t mam I^sj'oiw am?r if tor sf% fSiPiPi'Giw a^«j» ataa afaata 5 p g imam 10,000 
g at 10 6 g aac°r a%?« ataa afaaia 5 g 1 

__ im?rnaa i g aa ix io _ 6 g a 5 1 p gaa 

arNJt: 1 pp m -1 x !o 6 ^?»rg^r = 1 x io®g 3 R = i g aaa = 1 g smr 

mam mtft, 1 mg = 1 x 10’ 3 g, lpg = 1 x IO -3 mg 1 |i g = 1 x 10‘ 6 g 

aiam tow mamma mftca>% am ^a i mfaaaa* 1 gm L'\ aca tot ^wm fctawa cro wm * 3 1 
1 pg aa 1 pg aa 

.*. lppm = ^ gg ^c(- = { g/( g mL-i) 


t *llll'® r ( = 




1 pga^ 

1 cm 3 a^r 


= 1 pg mL *. 


.*. 1 ppm = 1 pg mL 1 .(i) 2 * t 

RsqgtCT w wi, 1 ppm = 10 6 l a^r a%^ gc^r ’i^n c r 1 kg = 10 6 l s^r atf^© a^ 

10 6 mg = 1 La^ra^aOTi *rf^m 1 mg. 

.-. 1 ppm = 1 mg. L _l 

^mr wifa, 1 molar = 1 mol L ' 1 = 1 mol dm’ 3 . 


i pgaa i p g aa ix io 3 p g aa 

■’’ 1 ppm = 1 ml a^f = 1 X 10 3 L a^f lLS^t 


= 1 x 10 3 pg L = 1 mg L = 1 mg L 1 

_ A ^ ^^ ■ mmm *■ - "* 

—1 I 

/. 1 ppm = 1 mg dm ' - 1 mg L 

ppm 'HUM* cro « a<cr< <f}^p ^ i *^jw a^r 

srm i ^ ^a mM fk@n$nw sm ^?rf ^?r ac^r ’il^rr^s fwimicsr swm tos 

ppm aasHSJK^ ppb (parts per billion) ata I ppm 10 3 ^Idl ©a ^(.*1 ppb 

ataaf^s ^ t cm, 5 ppm Na 2 co 3 aaa = 5 x io 3 ppb Na 2 co 3 aaa = 5000 ppb Na 2 co 3 aaa 1 

^nam ppb aaTOlCP IO 3 am «*r WCT ppt (Parts per trillion) wnait apr I cm, 5000 ppb 

mrora Na 2 co 3 aaa = 5000 x 10 3 ppt wm Na 2 co 3 aa°i = 5000000 ppt m^mn Na 2 co 3 aaa 1 

































































































































































33t35 : faft3 34 


OoS 



*i 
O I 


37 T 313 C 3 ‘ : 53m ^narr ®fRT ww ^itp awr 543 4 r«r i aran 53713 cro 5371, 

gl3t3*3 'aircw « g^l^-gc^r ■ £ if33T e r 3fRf 3 ttf i 



Hit *U ^9?f« -«.<t: 
i i ctwrt 4313 533 331 3TC3 fo-3i? 

500 ppm V|H^I«4I4 Na 2 C0 3 53*fc* 4313 533 331 3TC3 
3.5 x 10® ppt SR 1 *Ml 13 H 2 S0 4 533 43*f& 4313 533 C4H? 


$H l $j5 i : 5 x 10 3 g 3f5ttf C3lf$313 *l4wt>C* 31^73 *CT 100 ml. 533 4TS W ^C4t I W 

54 {,33 3141 ppm 4<!><.*? 3*3 I 

331315 : 100 mL 537=1 3 %SW Na 2 C0 3 = 5 x 10 3 g = 5 x 10" 3 x 10 3 mg = 5 mg. 

.•. 1 L 3T, 1000 mL 5371 5%f* Na 2 C0 3 = 50 mg. 


.*. 5371 Na 2 C0 3 = 50 mg L 1 = 50 ppm 


$51^33 ^ : i*l 4ft p 1lP 4 <i 55J5T 0.01 ppm Pb 2 v 3133 <PW I 
(3*) 4fa Hite Pb 2+ 43 *1^313 3W? (3) 5371 Pb 2+ 3H3W3 C3T3T3 35314T W? 
313• • (3?) *nte Pb 2 * <*113133 333141 0.01 ppm 3|<fc 0.01 mg L" 1 
Pb 2+ 3rm 5371 $3f^® i 
0.01 mg L" 1 = 0.01 x 10" 3 g L' 1 = 1.0 x 10" 5 g L" 1 
.-. Pb 2+ 3H3CT3 3f33T3 1.0 x 10"' g L" 1 . 

(3) 311373 Pb 2+ 43 3331410.01 ppm = 0.01 mg L" 1 = 0.01 x 10" 3 g L -1 
Pb 43 413 3133131335 ^53 = 207 g mol" 1 


53713 Pb 2+ 3 fTO 3 C 3 T 313 333(41 = 


0.01 x 10~ 3 g L" 1 

207 g mol 1 


= 4.8309 x 10" 8 mol L" 1 = 4.8309 x I0" 8 M 


$31333 « : 0.01 M 250 mL NaOH 53713 3141 ppm 43*7* W? 5371 NaOH 43 3'®^3T *lfi3l«lt 3t 3*5? 
3313 15 0.01 M NaOH 533 5371 NaOH 43 313313 0.01 mol L’ 1 . ~ 

.-.0.01 M 3531413 1L 5371 NaOH 43 313313 0.01 x 40 g = 0.4 g 
1 L 5371 NaOH 43 313313 0.4 g = 400 mg. 

5371 NaOH 43 3141 = 400 mg L - ’ = 400 mg L 1 = 400 ppm. 

Tp313 1 L31 1000 mL 53715%?® NaOH 0.4 g 
100 mL 53715%fa> NaOH = 0.04 g 
.-. 5371 NaOH 3141 0.04% (W/V) 3t 4.0 x 10' 2 % (W/V) 

.-. 53713 314T 400 ppm 431 33RS3T 3ft3 4.0 x 10 _2 %(W/V) NaOH 533 I 

$31335 8 : 0.02 M 100 mL HC1 53713 3141 ppm 43*75f5<fa <33 I 
315 0.02 M HC1533 5371 HC1 43 3t33f3 0.02 mol L"‘ 

0.02 M 3531413 1L 5371HC1 0.02 x 36.5 = 0.73 g = 730 mg 
5371HC1 43 313313 730 mg L" 1 = 730 ppm 
$S3 r HC153713 314T 730 ppm 























































































* ¥T. (^¥ Ro 


%f33m« 3%i33 


00(f 


^5ff (f : 0.1 M WTO? Na 2 C0 3 jpME* (i) (w/v), (ii) ppm WfaT, (iii) ppb WMj| fl (Iv) ppt 

VH»lMM WT 3*3 l 


%3t3t% : (i) %3»3S3T (w/v) ^BT: 0.1 M Na 2 C0 3 53% = 0.1 mo! L _l Na 2 C0 3 53% = 0.1 x 106 g L Na 2 C0 3 
53% = 10.6 g/1000 mL Na 2 C0 3 5%% = 1.06 g/100 mL Na 2 C0 3 5%% = 1.06% (w/v) Na 2 C0 3 5%% l 

(ii) ppm Wftart: 0.1 M Na 2 C0 3 53% = 0.1 mol L _1 Na 2 C0 3 S^T = 0.1 x 106 g L" 1 Na 2 C0 3 33% = 10.6 x 
10 3 mg L" 1 Na 2 C0 3 53% = 10600 mg L 1 Na 2 C0 3 53% = 10600 ppm 3331410 Na 2 C0 3 53% t 

(iii) ppb 333141 : 0.1 M Na 3 C0 3 5%% = 10600 ppm 333M3 Na 2 C0 3 53% = 10600 x 10 3 ppb WMM 
Na 2 C0 3 53% = 10.6 x 10 6 ppb WMM Na 2 C0 3 53% I 

(iv) ppt 333l4l : 0.1 M Na 2 C0 3 533 = 10.6 X 10 6 ppb 3331013 Na 2 C0 3 53% = 10.6 X 10 6 x I0 3 ppt 
W13TI3 Na 2 C0 3 53% = 10.6 x 10 9 ppt 333M10 Na 2 C0 3 53% t 

3BT313C3 : C3t%T3 ppm 43C3 31 J T533l IRW <WW C3T3130133 53 I <HV^US 

5133 313313 3T C31013 333!3Slt ^3 A«I»W I 




facet <w - O.'b ; 

i. 1.06 X I0“ 2 g Na 2 C0 3 C* %lfiCW gfl^W 3^ 1 L 53*1 33t 3C% 53T%3 3130 ppm TO 

3353 1 flflO : 10.6 ppm I 


it. 


8 . 

<?. 

fl. 

3 . 

b-. 


1.25 x 10 " 2 g 31315 Na 2 C0 3 C3 %lfare afl^5 3S£3 250 mL 53% CffV 3*31 3C3T 1 4 303 53%3 31311 ppm 
4^»l<P 13*13 33 | S’ev : 50 ppm I 

1.15 333^3 2 mL H 2 S0 4 C3 5 %fa 303 53W3 ^13®3 500 mL 4 %f3%5 33T 3S3t I <aft® 

53OT3 3331311 ppm f3%3 ^3 I Sflfl : 4600 ppm I 
125 ppmNa 2 C0 3 4353%C^ C310T3 33313113035|%353 I $53: 1.179x 10 ~ 3 M I 
0.25 M Na 2 C0 3 53%^ fl ppm 43035 ftWM 033% 353 I $53 : 2.65% (w/v). 2.65 x 10 4 ppm I 

0.15 M H 2 S0 4 53%^ %®^3t fl ppm 413335 %313 035T% 353 I $53 : 1 .47% (w/v). 1 .47 x 10 4 ppm I 
•UMCSflSffie® 0.1 M 333M3 100 ml Na 2 C0 3 53% 3 fw '3lt>? I 4 533135 #5fC3 ^3 100 ppm 313313 531% 
353W? ^53 : 10.5 L %tl% C3W 353C« 3J3 I 

200 mL 0.115 M HC153%3 33T fl <#3% HC1 3$3t3? 53133 3M ppm 43W 3® ? $53 : 0.8395 g, 4197.5 ppm I 
200 mL 115 ppm HC1 53%3 313T #1 %l30t% HC1 3$5T13?$53 : 0.023 g HC1 I 
Jo. 250 mL 100 ppm Na 2 C0 3 53C33 3WT # %#31 c t Na 2 C0 3 3®3t%? $53 : 0.025 g I 

JS. 0.101 M 3301013 HC1 53%!^ (i) %^3t (w/v), (ii) ppm 33*1141, (iii) ppb 333130 « (iv) ppt VR3RJ13 0351% 
353 I $33 : (i) 36.865 x 10 “ 2 % (w/v), (ii) 3686.5 ppm, (iii) 3.6865 x 10 7 ppb, (iv) 3.6865 x 10 10 ppt l 
J*. 0.105 M 3331013 H 2 S0 4 533105 (i) %®33T (w/v) } (ii) ppm 33313ft, (iii) ppb 3331311 « (iv) ppt 33313113 033% 
33 ) $153 : (i) 1,029% (w/v), (ii) 10290 ppm, (iii) 10.29 x !0 6 ppb, (iv) 10.29 X 10 9 ppt I 
Jvs. cDNwUftc® l3t3SSr$ C3TSC33 3T13 0.2 M NaOH 533 C3%T Wfl^ l W13 531%3 31311W (i) %®33t (w/v), (ii) 
ppm 333130, (iii) ppb 333tS0 fl (iv) ppt 3331303 030% 33 1 $fl3 : (i) 0.8% (w/v), (ii) 8000 ppm, (iii) 8.0 X 10 6 
ppb, (iv) 8.0 x 10 9 ppt l 

J 8 . vnMlflfcfiw Wl*WH' 3TC3 3T8 1.25 03^ 26%(w/w) HC 1 «%T 3TT§ I 531%3 (i) C3MT3 

333130, (ii) %5s^3T (w/v), (iii) ppm 333130 fl (iv) ppt 333130 1^# 33 l $53 : (i) 8.9041 M; (ii) 32.5% (w/v), 
(iii) 3.25 x 10 5 ppm, (iv) 3.25 x 10 ‘ 1 ppt I 

J<t. 1.18 g mL -1 331^3 98% (w/w) H 2 S0 4 53W3 5 mL (35 W'f312S gftf^ 303 250 mL 533 0^W 35313B01 3|f$5 
331%3 3131 (.<5 (i) C3M13 333131, (ii) %^P3f (w/v), (iii) ppm 333130, (iv) ppb 333130 « ( v ) ppt 3331303 033% 
353 I $^3 : (i) 0.23 M, (ii) 2.3128% (w/v), (iii) 23128 ppm, (iv) 23.128 x 10 s ppb, (v) 23.128 x 10 9 ppt I 
J’b. 50ppm 33*001*1 250 mL Fe 2+ 5%=f 013^3#^1333 0131^3? $^3 : 6.2186x 10~ 2 g l 

S3, 25 ppm 3331303 100 mL Cu 2+ 533 0¥^ 3011® 35® 013 5 t%$fll 33 0C3103? $53 : 9.8228 x 10 -3 g I 
Jb-. 200 ppm 3331303 100 mLPb 2 + 53% 0^3 3531^ 3swl3f% 013 Pb(N0 3 } 2 03 0«l03? $53 : 31.98 mg I 
J&. 50 ppm 3331303 Fe 2+ 533135 C313TO 3331303 030% 353! $53 i 8.9525 x lO ’ 4 M I 

































































































































































































'OO'Jj 


<pt m twta*ra 


'O.a 




r- UWO«n i *1.000dm J 


: iHfriifl ^*hM (Diluting the Concentration 

snNwBfiw si*«f'8 wrara sa c r at aianggcr ^rcw^s m q-wMM ^aa ^a# ana 

SlW^r^RTi ^T^Z[ n#s A|-j>)<|cf aata ) 

nwaa, 1.0 M Na 2 C0 3 gan »HRISB%5 Wf aat l ^ 3^ 0.5 M Na 3 C0 3 #i« Wo ^ t 

*f^T: 

i. m &r 250 mL w# am uma faea 

nbtwhiwh nfa^ta ata •tt'q 1 ipfro ^c*r ^a# alwa 

<H£.^*1 ^ft^Q J 

50 mL CSpSflf^ PlPl'AIWi) W ^TTOT^S 1.0 M 
Na 2 C0 3 W W «WW 50 mL an*! « *tca ^ 50 
mL IFtTS ate 1 

10 mL CTBfI%. a!*|W) ^ ala TO 20 mL 

anm^ jjma gam ma r-r*rrs i 
5 mL «fRT3W Omfal (■HPl'ilM* g|<dMJ 5 mL 
gnn^ w ffitv fim anm cait a>nam 125 mL 
ana are 1 am iprcm atm 125 mL 1.0 m 

Na 2 C0 3 C=TOTt ncat^ I 

«mr: ^nnm attorn «mr ^araat ^rtfn, 

V,M, = V 2 M 2 

ViMi 


«. 


8 . 




f&ars.vs: gam 


.\ V ? as 


M- 


nf, V 2 = -- 7 T? 1 = 250 mL 


4<rtFT, M 2 = fsREf gatna aM = 0.5 M 

m, = gam srrafam nrar - 1.0 m 

V| = gam Sfwfw = 125 mL 

v 2 = gatna c*m ^rrwa = ? 


0.5 

.-. C*fa WT = 250 mL 

.-. faffs' *Ttfna afOTT = (V 2 - V,) = (250 - 125 ) mL = 125 mL 
<L 50 mL, 10 mL 'S 5 ml. Om^K PiPl^M ajn^RJ a*ta !25 mL *flfW atfa ^Km gam 

^ earn mta gacna car& ^nam 250 mL Ma a*a 1 jftto ■'Sihi'oh latam m m*n^ita <r i 

fttjjflr S <J«>IIH aH'fc'ffc Na 2 C 0 3 gam SHUT 0.5 M. 

1 %BfastT - 'O.a : 



i. aitataSfe 1.0 M Na CO-, Saa sRsfipff l jf ff^T W 10 mL gn^W ftor £f CT [W % *frfa cm 
nta 0.1 M 100 mL Na,C0 3 gan3^© a*a I «ltill«i^fl fflf Camta I 

•IJMWBfil'o 1.0MHCigam?a%© 'Sffi? I dj gai^ta 50 mLS^f %?T 0.20 M aHNMH I 



(Acid-Base Neutralization Reaction and Neutralizatl^^B^ 
'S.bO ; ^-nR* WSriT (Acid-Base Neutralization Reaction) 


awr at gaw caM wpt- «ia ^ta ^nr ^taa^ aca w « 

♦nta aca aiwr i ca stfena ‘afaan « ana aa^ia a?racaa area filia l ai^r ^scaa aa 
























































































































































































^tfror 

wf « to «ro ott^ 

^nror ^-to i 

sifs ®rctf ^rm, 

[h + j w ^fesifisK w, [h 3 o + j 

« ^?I?f ^tolf^«1 ^FW, [OKI 
tot c*rM < TTf*r ^■'Tsf 

tot «rw i 

H + + OH“ = H 2 0 
H 3 0 + + OH" = 2HjO. 



fef 0.8 : i^PfW TO eP'PR 


: HCl(aq) + NaOH(aq) = NaCl(aq) + H 2 O(0- 


H + (aq) 

+ Cl (aq) + Na + (aq) + 

OH"(aq) 

= Na + (aq) + Cl'(aq) + 

h 2 o 


IpfT 9 ff^n c f ti|f^5 <MW> l flpTO5?r 0||e|fa<t> «<!£<> iSpHOU , *H3<M>| «[*[ "TO^ OT ^IK ^TTTOT TOT $ 

iql^rcwoilMR^ vgg 

*RTt TO *1CV I ^j*ff m = ^ [ <ws t 


dPR, HC1 TOTO = ~r ~a 36.5, H 2 S0 4 TO TOTT TO = y = 49 

^®U *f%n TOT TOt® ’FTORT oj|qR<f> »to> if "*TO<T oi«\Al TOT "TO CT TO "'TlTOT TO if TOTC^; TO 

40 

TO TOP I CW WTO ^9ff TO = ——^^ NaOH TO W TO = y = 40 

Na 2 COj TO ^IT TO = ^y = 53. 


s.bO.i ^fro-TO - ^ (Theory of acid-base indicator): 

4lf^-TOT fTOrTO 5 TOTTOo ^ ^T tro ^fTO ^TTO ^ *j^®T 'STO TO - TO l 4 ^®T ^TO ^T 
WfST^TT STO EcBUnEfr TO?T %TO «TO I 'GiBlUM *ff®%T TOTO?T ^&TR TOtTT 47TO %3f 

TO I <4 falj f TO TOT TO*[T> TOTO^T®' TOftTT STfTOTS ^TOf!? TOILS' TO I C*T ^&tTO 

'siHlfi® TO TO iff TO< £ UdMTOTO fTOIWCTO W TO'CTO «TtW 1 

TO F#, i5f^5-TO fTOT'TCTO tJdJWfH Hln A fl Hln B ; 4 ^ITO ^fiS* TOT Hln B ^TftpTveiW 
fim l fava TOTS Hln A *T**£f®tCF ^rfroffe ^TO^BT STOP I Hln B UtUlHHliS fTOlf®T® TO H + « ln B " TOBT 
TO l TOtFT <4TTO TOTO?T <TO (i) TOfi> Hln A « Hln 8 TO TOTTO TOTR^T (ii) Wf?f& Hln B 
TO*, H + S ln B ~ TO W1TO TOlK^T I 

K Kt 

Hln A . ’ ■ Hln B ;==^ H + + ln B “ 

K! « K 2 TOTS^W [ TO TOig^ K 2 sffo TOf Hkg TO RtflfeH I tJtSJlTO Hln A « Hln B <r=f 
f®^ TOTS Hln B « ln B " TO TO I Hln A ^ TO?. Hln B ^T ln B " TO ^1% TOT I 


CTO >liMj^<l<fi, K, = 


USsal 

[HIn A ] 


f#hr TOTtw? cwr TOna 5 ^, k 2 = 


[HI x M 

[Hln B ] 


.-. K, x K 2 = Kin = ] Kin = 










































































































































Rotr 




[H + ] = Kin (feiw - log <Rt) 

-log[Hl=-log(Kl„^) 

-•ogKh-hg ^ 

% pH = pKln + log .(1) 

(1) ^ (ROT* OT*1T TOr, Hln A « ln B " 4R WtajR g^OTfT p H RfRR ^*R rot i 

Ja<lc-Hfi ot crImi pH CTO^lOT i rot R*R c<p|f,^l aRfl?^prsnaft r^rITR ^pHR io 

«®f otPt^ti ^mr ot=tcr ^ \ 

^^[ShuT 10 ^ ,F?K pH = pKln + logIO = pKln+ ! 
rtsrt Rf %>iot in B “ <*w Rf ot*rr *tr i 

^ ^ [Hln A ] “ To ^ pH = pKb + lo s(u)) = pKb “ 1 
41 R)JRt Rf fspfOT Hln A 4<T CRTCR *TR l 

ftOT^lOTR Rf <tfRJROTR%rt 5OTT (pKln ± !) 

(pKln - 1) OTOT> (pKln + 1) Rfa pH %Tf <NRR1 ^ I ^WRRnOTff, fsrRtR ^TOT® %a*fOTR 
C^ZT pKln = 3.7 I Rl$ ^Pivs-'^OT C^3T £P*R*T fRjp® £ROTR pH 4R RR 2.7 (ROT* 4.7 »S7 ROTI 

«rROT$ c<p<i=ml(fl fspn^R 'SftfJ® af“f5R T*i% fRTROT ^ROTfsft 51T i ai<p?«ic<i r,*M^*iRiTfTO f^fROTR c^caf 
pKln = 9.4 l 4)Pi^->R T>l%3t*fOTR C^M £RtRT JROT? pH 4)?r 'SfH 8.2 (ROT* 10 4R ^*11 

cw ■snap (^Tw«m^R sm^r faff Mrot ^ 4 TOTR?f ^ i 

^rft? 5?m C^ar, SROT pH = (pKJn + 1) 4)Ra1S!^5R^<R^,BR c RROT : foFpH = (pKln- 1) i 

'S.bO.^ T»I^(* 5 * 1 H OTT*f (Titration Graph) : 

^ROTR RR Rfa OTfSR CtPf&fiS ’TRT IjROT* C^TP*T RR 57T ^RR *ri*f iOTICTT ROT a^cR 'sj^sjx 

' £ ^»iw ototrr^trot $r?t mfc g^m p h rot?t «ifMsr ^r i Ir? a»m 

aJOT SR^OT p H ROTOT OTOTF$IR atS i OTOT»twr 4}fR5-ROT S|$,Cij“n7OT C**K4)$ pH TO 4J 

fRR'fR Ih4ii>c-t<i crcs «R^f=f i 

(^) 4^ « T% ^d}-W : 1% W S^iR 

c#f5t?r C^pfSR (RR 4HJCT fiRCT WR pH RR flic's I 

£f*m f^RR ^rsj wift a?m p h to - ^ wr to «nw 11 

3^11 20 mL 0.1 M NaOH a^R ^JRT 18- 19 mL 0.1 MHCia^f 
RR WT a^eR pH RR a»R RW to afR a*RR f^R ^R R|f^ 

I 

HCl(aq) + NaOH(aq) ‘ NaCl(aq) + H 2 O(0 
4) «Mt(HI a^m RC*U RRRJ RC?R5 rRqR HC1 OTR S^T 

rK *sr aro p h tir ^ ^ ^ 

57T I fRR*RJ W^RRTlf^T 4] ^fR RRT M SRfTR 

tRR^ ROT I ROT lilOTFOTf ROT®, OTR. 

^*PT I OT RRRfteR ?R3R R?T m ! 



>?■ lP- 

-► laPitM Ritre^ (mj) 


<? 


feo.fi ; ‘it’IR'l IjI^CB« 14 cm 



































































































































'Soi> 


(<<) S^RT ^TWI 

c#f&t¥ nE i frp j i ^ gf?^ H^f cm ^tri pH '*rr s r ?ter %c?r 

<»vif.\S 'q\c$ I sf*fipT f^fp 4FT pH m 

J(j5f ^ 11 CSR^ 6 ^r I 

* 

0.1 M CH 3 - COOH (Ka = 1.8 x 10“ 5 ) XR 0.1 M NaOH 5^f?r 
oRuHt'in WC3F— 

CH 3 - COOH Uq) + OK" (aq) -» CH 3 - COO' (aq) + HAl). 

pH 4 'itg ii]f3TW '©la kiwi's '3f^T 5 f l 

^W3i ftgfr rr %3=rc? w*m*wjiPm, *$\3m s wwltiifiSw^ 

<u«m ^tr ^nr i 

(5f) ^g 'S **HMR( Ut^dJ , *t s T : S^t ^t*J 

c*Fit>r?i c^t6h ctN' 4*1 cm? pH *ter i 

sp'TSR <i>i% i <>ifg 4pf3; pH ' s nOT?f *pm$ jcpt 

^ i 4?*R3r fif*m pH < 7 33TI 0.1 M NH 3(at)) (K b = 1.76 x 

lo -5 ) wi? mn o.i m hci s^r cm wra 

ROmiA? - 

H 3 0 + ( a q) + NHj(aq) —> NHi + (a q) + HiOfL) 

lilC^M £f*P^ R-gC'S pH ^ 5.27 ^ I 4 £05^^? 

cm& nh 4 + g^r fom w? pH 

»iRR*r i 

fsran^r ^rc*f®, c?rs t 

(g) gfw >9 ^ ^K<T<r Uftdj’tg: a^w a*H 

C^l^BT Wt&BT CTK <MM pH ' s Tf i T C^TOl 

| ’SpgfTfT Pw ^PTt ^17^31 SP'ftH f^g*T 'flW'S 

pH ■sflcgg c*Hwt font gR*^ ^jf§ ^r m at I ^T 

^TT 4 CWCS W t? T pH «?F C*m ’fW 

c i? fr« ®rn^ i 

cm ?TT f^T^> *M^*M gt t ^IWS 

fgtg*R> c^g*W^tjnf®H 'S ti|V|l^«1' GTff ^ fS'Sf'tW ?T^K ^T ^ I 


x 

Qi 


14,00 
12,00 
1000 
8 00 
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4.00 
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faf o> : wj 4ft® « Ul3dS"H PM 


i : 25 °C ^r gai l ig n r mw 20 ml. 0.1 M NaOH 25 mL 0.1 M HCI 3& 

ctw w ^c=rr i pH m Ig^ir t 


•:: wr mc% fjjjfcgg ■sjot sjfai^ $*ngrc=ra csn^i ctjw «r fg^r 

20 mL x 1L x 0.1 mol.L' 1 _ , rt _ 3 

g^f NaOH 4*T Cm ^PTt =- 1 nnn m , -=2.0x10 mol 


g^r hci ^ cm\ >iwt = 


25 mLx ILxO.l mol.L 
1000 mL 


= 2.5 x 10~ 3 mol 


NaOH(aq) + HCl(aq)- > NaCl(aq) + H 2 0(1) 

gfrps 'Q spwra c^c2f wtwii «i^ v tl'® i : l i 

.*. f5iam 2 X 10“ 3 mol NaOH, 2 x 10“ 3 mol HCI C$ ^Ttg I 
































































































































m : fitter *rar 


Oio 


Sf*tw HC! rn ^WOT = (2.5 x 10‘ 3 - 2 x 10" 3 ) = 5 x 10“* mol 

^IMH Js^tMH a lfi» vamiwH = (20 + 25) mL = 45 mL = 4.5 x 10~'L 

,\ $mw; HC1 tW^nJiait, [HC1] = 7T~r^r = 1.11 x 10" 2 mol. L"‘ - 1.11 x 10" 2 M 

4,j X 1U U 

S?Ff H 3 0 + «llilWil [H 3 0 + ] s 1.11 x 10" 2 M 

t^arn pH = - log [H 3 0 + ] =-log (1.11 x 1(T 2 ) = 1.9653 
.•.mpH^T 1.9653 I 


* : 25 °C 'smaim 25 mL 0.1M NaOH mm 25 mL 0.1 M CH, - COOH <8* && Cm 
wn I ftjjm plPJH W1 i CH 3 -COOH <*RTK a = 1.8x IC s I 

sifoiTi ^s> cstk wot <p<it «t f^f?r ^fsi i 


NaOH m = 


25 mL x 1L x 0.1 mol.L~' 

1000 mL 


= 2.5 x 10 3 mol 


sror ch 3 - cooh = 


25 mL x 1L x 0.1 mol.L 1 

1000 mL 


= 2.5 x 10 3 mol. 


CH 3 - COOH(aq) + NaOH(aq) —^ CH 3 - COONa(aq) + H 3 0 

SfflM CTO CTT^ ^Tl« 1 S 1 

.-. mm 2.5 x 10" 3 mol CH 3 - COOH, 2.5 x 10" 3 mol NaOH ^ 2.5 x 10‘ 3 mol CH 3 - COONa 

mm csn^ = (25 + 25) mL = 50 mL 


.*. CH 3 - COONa m msm, [CH 3 - CONa] = 


2.5 x 10' 3 mol x 1000 mL 


= 5 x 10~ 2 M 


50 mL x 1 L 

$mmm ch 3 - cooNa m ch, - coo - <#iyr m# ffimt ^isr ch 3 - cooh fcvig i 


CH 3 - COO (aq) + H 2 0(L) CH 3 - COOH(aq) + OH"(aq) 

^to^TO^fW, K b ^ ^^CH.^COO-] 0 " ] 
f^¥ K w = K a xK b K b = |* = / - ^q-s = 5.556x 10~ 10 

tflww g^r h 2 o m w oh - 53 ft ch 3 - coo - « h 2 o ftfaRim 

oh - ^iiiiw^i $*mhi m'm 1 

5^1? CH 3 - COO“ m x mol Ruil4M ^S?Wf ^ I 


/. ^IWR 

CH 3 - COO“ 

OH" 

CH 3 - COOH 

sNw M 

5 x 10" 2 

0 

0 

WfMlH M 

- X 

+ X 

+ X 

’TWMtlHI M 

(5 x 10' 2 - x) 

X 

X 

.-. K b = 

[CH 3 - COOH] x [OH! 

XXX 



[CH 3 - COO ] 

~ (5 x 10 -2 - x) 



x (£i*r m 5 x 10 2 is^'^Rirr c?it» (5 x 10 2 — x) = 5 x 10 2 < i?rr 53 r 1 


,. i ^= 5.556x 10-*° 





































































*rf?RRRs rrtr 




x : = 2.778 x 10‘ H 
.-. x = 5.27 x 10” 6 M 

gRR OH” 'SHilHd Wff, |OH”] = 5.27 x 10” 6 M 

.\ pOH = - log IOI-T] = - log (5.27 x 1 O' 6 ) = 5.278 
pH = 14-pOH = 8.722 
SRR? pH RR 8.722 I 



R? - ft.V : 

5. 25 °C W’TOW TO? 30 mL 0.1 M NaOH STO? ?RT 50 ml. 0.1 M HCi S^t RR RR 

TOT I feR? pH TO ^RR <RT I : 1.602 I 

25 °C RTORJR SltoHERT RR 60 mL 0.1 M NaOH SR?? RR 50 mL 0.1 M HCI a?R RR 4R TOT 1 faT 
pH TO Wf ^R I : 11.959 I 

«. 25 °C TOTOR Pwafr ^R^plR? TO? 10 mL 0.15 M NaOH aR°R RR 10.5 mL 0.15 M HCI g**t 

4M*|H 4>w1Vl I fep'R pH TOl^f??? 1^?: 2.44 I 

8. 25 °C vsTTOflafl? iSRSf? f*T J FT^t 4*RM TOTORIR Bt^apfR? TO? RR§«T ^SfR© <|j<|$|<1 RR 10 mL 


0.1 M Na 2 CO ? e?R? TO 11 mL 0.2 M HCI W& RR RR% 1 3?R? pH TO iTOR? I ^S? : 2.0307 1 
<?. 50 mLO.l M CH^-COOH 'S 50 mL 0.! M NaOHSTO? fsKtR? pH TO ^TOTR?! I (Ka= 1.75 x 10 5 )T55?: 8.7218. 

ft. 5 mL 0,2 M CH 3 -COOH « 25 mL 0.2 M NaOH S?R? 4R^ %R I 4) %[R? pH TO ?TOT R? I <Ka = 1.8 x 
10” 5 ).^S?T: 8.874. 


25 °C RTO1R? 50 mL 0.1 M NaOH HTO? ■501 50 ML 0.1 M CH 3 - COOH 5PR RR Wf pH ’HR 

W I CH3-COOH 4? Ka= 1.8 x 10“ 5 I : 8.7218 I 


b\ 25 °C TOTOIT? 25 mL 0.2 M NaOH S?R? TOO 25 mL 0.2 M CH 3 - COOH CRT 5 ! RTO 3?R? pH TO 
s|»Rt R? | CH 3 - COOH 4? Ka = 1.8 x 10” 5 I 1 8.8724 I 
if. 0.1 M CH3-COOH pH W1 R? 1 4 gTO? TO 0.05 mol. L” 1 CH,-COONa RR RTO 5TO? pH TO 

TORTR? I (Ka = 1.8 x 10“ 5 ) ■ ^2.8737 « TO 4.4437 

io. 0.2 M CH 3 -COOH aTO? pH W7RTWI 4 aTO? ?RJ 0,15 mol. L _l CH 3 -COONa RR W 5TO? pH 
TO R® TO RRT R? l (Ka = 1.8 x 10" 5 ) *. ’JR 2.7237 « TO 4.6198. 


►► ^s>,^ | t? fct5*t 5 T (Titr ation) 





^T^TF 7j*i fisc's 4 ]r 1B 17)PT? TORT3SR CRTOT R ^R a*1C c t? RTRf 4|<ppj RH? R iflpTJs 

grot? f^faRit ?ft>c? <5r grot? r®?rt M-rsirsrr fRRrr rto r^1%cr i5i^cS*r to? 4iRf& wRRnfstfRR 

4j<t^lR4 1 Rt£ia*R SffSiRR R f 
^R 5Rlf5 41 g^cf TO £RffRs 

R5T RTRs Wt TO I 4)T^13f 
RR ^R«R R# CTO £f*r*R ^ 

Ul^jl-C (Titant) : BfHT 

RRR SRlf&CR Wirt? TO l R5R 

rttot® ^rr5 (RTO 5? I 

(Titrand) : RWRT RRR R gTOR 
RR T? 3sTO l?I^Blft TO 1 

R5R 4|f5c? RpRTO IFTO (R'SR T? I fej *> : TJftdT'R Efferi 




































































































































































ggigg : tgftg-g^ 


TJT3)3^“lRg ' S J®T^J (Principle of Acid-Base Titration) : 

jqfm-’ggg gort v A * Ma = Vp * Mp i 

nor, v A = ^fgosg m a = ^feg *rf^natr, v B = wgg«nw, m b -*ifo>uidi, 

X = ^*T. y = 'SR^g | 

^5<r ^IW5t : ^ ^TC^r SlfoOJM ^ ^fgfel ggg NaOH <4<f W C4TO- £Kf^* gpg ^*fg f^f% g*tg 
^R^g *i>Mg>«IC<f> 1¥m ^T gg l CW- HC1, HN0 3 . HBr, HN0 2 ^ I H 2 S0 4 , H 2 S0 3 , 

h 2 co 3 , h 3 po 3 fg gggftg 1 H3PO4 fsfggggfor isPr® 1 gor 1^, cg#g* gfm h 3 bo 3 ^g# ^ 
^m#lT 4 $vs i ^hr ggor ^ ^gsffr *m}r gR <om 1 h 3 bo 3 + h 2 o ^ [B(oh) 4 ]' + h + 

'SOT : TBT gf «fo CT«T *^l^il iflfm HC1 4? g*» £prfg« gstg tgR ^fg 

%f% gpR W gr 'SOT f^Rg W l mg- NaOIL KOH ; NI^OH, Li OH tqgr ilfgfeg gpg I 

Na 2 C0 3 , Ca(OH) 2 , Mg(OH) 2 fV)fr%g RR I 


g».g> £tmg (Acid-Base Neutralization Point) Q 

$ttQj*R siferm ^g# ^jwtG *jfps rsrt gggw srmg agof 'smr mra ggg^ mat ggw fagf^® 
cgffi got srw gtrwr ^g i %tr*tR gjggrg gjgt Rg grop i 4 fgt®g goo - wr mrgr i ro? 

goti *£i1m mf gsgrg mg ^fmsg n ^ fg^ ^r<fw srgfg'® gpR grggf ggtgg c*tg 1g^ gT «ff 
sRrfg^ gpR & c*R fg^gt tpw i titoHm crm ^g# srap^K fggg i ^ojrr fgofggs g< 

gfgwcgg g|grrg fg^ fgTfg gp^ girg i 



gcggmtsfcgmg: 

I v ' * r 

i. wcgiwi gt gto ^g grar gt<rr ®g ^gcg tjggg grtgg t^fn gsisr mi $ gnysc^i 


gtart im i cggg- 100 mL 0.3 m Na 2 co 3 ggg s 30 mL 1 m Na 2 co 3 ggg 

200 mL 0.2 m h 2 so 4 ggg = 40 mL i m h 2 so 4 sgg 

^,. ^“ij gfggw ittfg ^«u gRgn sprig's.^g gftg* i 


tmggg i : i.i63 «g^g ^g# gg^T (,$% < wav» hno,, g^gtg i ^gm ^gri^ ggg 

2(M) mL i.5M HNOj^gg gfggigg^pt hno., storm? 















































































































































































fc. TJt. ?RTfK (JJ3T «W)-8o 




OiO 


5 : 20 mL 0.5 M 4fF *H#lT 4to* ifWT 25 ml. 0.15 M ft-Jlftfar VT9 If^f fato F3T W I 

f*wt*i* to?n i <a a<Mt4 if srtto ^rtt^ osFictmw g*T*TT3IT? tfflP 4)f^r2» ^T 4TF 

nHwn ^5 ^fBl'SC'fS stmleM? 

20 mL 0.5 M = lOmL 1M 4ft *M«% 3^1 i 

25 mL 0,15 M 5 3.75 mL i M fMfttoTOg^T I 

3.75 mL mL 1M 4)fr#?r’FR* gF'T I 

.-. 7.5 mL 1M 4ft 7.5 mL 1M 4ft *H*$I*I 4!fft5gftttft aSlftto +*M l 

.-. Hf dto? ifoni = (to - 7.5) = 2.5 tnL 1M 43togF=T I 

.-. f^afm ^ ! 

.-. %fm ftWS* = (20 + 25) mL = 45 mL 

.-. fefm'snair, m 2 = = 2- ^ - * - 1 = 0.0555 m i 

g^rt^r if £df^vs 4><iw> Stm^% 4ft iflfttor **11W, V b = = 45 x ^ 0556 - 25.02 mL i 

arc?rmf% ftrm 25.02 mL 1 


|^j %BT^T -«> : 

jj^jjU 1. |,06g 1 5Rt5Na2CO 3 ♦« 200 mL gf*T afg« W ^pff 1 ’¥)? 5^*1? ’SW to m I $53 : 0.05 M I 

$.. 100% f^O^i 1.15 W! ®<Pt^-a 2 mL H 2 S0 4 ‘‘’llftea gf^5 ♦C4 200 mL 4|fgi& 53% 2fS^T ftft $.C*lt I 

'snaiT <j>^? $^?t s o. u 73 m i 

to. 100 mL ‘‘flips' 1.8775 g Na 2 C0 3 £'%«?« FC3 SP*T 31^ Wf ^TTI 4 $tto1t4 ObtoWHl 

vhumu g?c*r : 77.1226 mL'stf$to*nfttfiT*tF3roy^wi 

8. 2.86 g (TTtWT (Na 2 C0 3 .10H 2 O) C* ' J ftto' W 100 mL 5^1 $W5 ftft ^Tt 1 Vft gwfil 

c^rmr* *w*rrai i ^ = o.imi 

<t. 4.9 g H 2 S0 4 200 mL g4t*t g^l*^4 «l(.^ I 4|Pi^ g?^®Rf im *P v s? Aiis. 0.25 M 1 

to. 9.547 x 10“ 2 M *M *11414 250 mL Na 2 C0 3 ff^T *tnn*i% Na 2 C0 3 4ft vft fto? : 2.5 299 g I 

*L 25 mL0.5 MNa 2 C0 3 if eto® 20mL HC1 1 1,25 M I 

hr. 2.53 g Na 2 C0 3 ft 3%f5 250 mL 5^1 «PTff ^ ^C®TT I 4 25 mL CV l*f sp'ftw 

0.115 M HaB^WW'aiiatotHil ^ • 41.51 mL ! 

fc. 50 mL 0.5 M H 2 S0 4 , 100 mL 0.4 M H 2 S0 4 *S 40 mL 2.0 M H 2 S0 4 (ft 4ft$ 250 mL W JPIL^ to 

smiie^ia *tiR w^rcn 250 mL «i^rt ^?it 1 4ftm gel? ’nar s?w w aim *ato <i^uh? 

: 0.58 M, 14.21 g 4)to I 

10. 30 mL ^ms ^\m Na 2 co 3 ftm to*t^ c*rm w mm 15 mL 1.0 m hci s?*r ctw 

^ w 1 ^S^ft if ®P*t1^9 4RR55 ^ 2.5 ml 0.125 M H 2 S0 4 5^ OTH ^lt<T SJwm ^tilf^l I 

■^73 gaC 4 Rl Tm tR*f?T Wl Stofl : 0 2604 M I 

11. 30 mL anaiRl HCI ^JC<7 1 g f^S^l JRT'^rm ^RTT ^TTI g^P <ff 4)r$- 

'311^'a 10mL0.25MNa 2 C0 3 gg s rC*rr t f : siRft?£fC?rt^f I 7^n iltos^t^'SftaiTlto'^ liB^l : 0.833 M I 

i*. 41^# ♦tow Ftr? 30 mL 0.3 M HCI « 6 mL 0.6 M H 2 S0 4 SF=t W Jpfg® fSfitfPRr 5^ $W5 F?T 

^Tt I 41 g^lCF if Sp»lto <RTCv5 o 25 M Na 2 C0 3 5^7 WS SfCIflW*! 1 1?R? ^?C: 32.4 mL I 

ys. 250 mL ^ftS 4.9 g H 2 S0 4 gft^® I 4 SR5W 25 mL ft if 5Tlto FflOT 10% (w/v) Na 2 C0 3 

g^efa fllliltoHil : 5.30 mL i 

18. 10 mL 0.4 M 4ft WfT 15 mL 0.25 M 4fti 'SjJtTT ftft S^T to® ^C®Tt I to^ £lffw ton 

4) g^efOT if £Wfw C®toT*TT!l Wfl3It37 4}^ rflf 4^ 4l1^ll^ TORT W 

«fCtlt«r*f? $%ft ; STffe ^sifftl, ^tBW 'ailfltoH 2.5 mL l 

1<L 50 mL i)|ii)l<l HCIWf? ^IWT 0.245 g '©(.■fis 4f^ Mg (SIM <Mt rot 11 4|Pi\s *jf aHR'® 'aittolsto 25 

mL 0.25 M Na 2 C0 3 CTWFflBlI 4^g<jm CWWHtWj?? I $35 : 0.65 M I 





























































































































































: tfftrr *rar 


058 

jfc. 4®§1* *04 ]>44l Mg C4 100 mL 0.5 M HC1 5404 5775 015 441 4775 I 5404 «l1®I*'S* 3]1%0 *pf «Nw 
440 5 % ( w /v) Na 2 C0 3 5477(4 5 mL *Hil3>W4 573f I Mg /(24.24) J?44t4 *4 14% 4*4 I #54“ : 0.5488 g I 

i'l. 47.7 mL 0.25 M H 2 S0 4 547714 W ©I®!® *744 414* J?44l 4®1 015 ^ ^£*5 I 'aififir* 1 ' 3%*C4 ^ 2 f*tfw <W* 
* ! %1< i fo 5.0 mL 0,115 M Na 2 C0 3 5477142)01*4 *C4f% I W4J>44l4*4#% 44 1 (Zn = 65.4) #54 j 0 74229 g I 
iV. 50 mL *5L55* 1113114 =nplt HC1 547714 517(1 1.5 g f%4H £4T5T44 OT5 4*41 I *if*1S*» £4151440 , P 5 3'f*tO 
gf^a 4*40 540 20 mL oi>l 0 1 5 1 3 44413114 ^f*f4^ HCI 54714 «Hli<S4 ^C4%T i 4^4 HC1 5404 

41311 %% 44 l #34 : 0.56 M I 

iS». 5 J1 <C#l40 5# fioitftfl 01 * 0 HC1 545 4%* 4TO I 3]4#4 4R1 0.4 M 3 ) 4 ? *S44#4 413J1 0 1M. 014(4 
0.25 M 54517514 3|4# 545 2®* 4*40 44140 4^41 3)1»|* g<l4 *llil*C.*«l 4>1 44410 %f*f* <P4M? 

#54 : I o 1 4^410 I 

$o. 0.675 g *744 3)4 4 f% 5“T40 4ff40 5 f%* 4*0 50 mL 544 £(«* 4*41 $.C4T t 31 54474* 2r*lf44 4*4754 

16 mL 1,055 M HC1 314 4C41SH 44 I 454#4 W%4 *5414% 44 I #^4 : 40 I 

2.7 g *04 314 *|*% ‘‘llfR 5 4ifaO 4*0 100 mL 5414 4144* <r>4l ^C«ll I 3] 24144 20 ml- sOf^a 

4*470 13.5 mL 1M HC15404 tfOPSK44 1 5>K<H «ll5ft4 *4 14# 4*4 I #54 : 40 l 
^ 314# 4<H<||$4'* £4)4144 45=44 3.5 g 4f54T470 1=0 310 60 mL 1M HC1 5404 40T OT5 4*41 ^(.41 I 547714 

q rf fcf j fo 3|l5$OS <J«f 2f*f%a 440 12.5 mL 0.25 M Na.COj 5477f4 «tOTSR ^4 I £414140 CaC0 3 314 
f4«4T*t4 *1*4*41 ^14 4*4? #^4 1 76.7857% I 

40. 3.0 g *04 Na 2 COj =^4T 41140 5'?1«* 4731 334 '415*4- 200 mL 3| 4# e O 44t ^TOT l 31 547714 25 mL C4 *ff 

£%W 4477a 0.2 M HC1 547714 29 mL 314 £OT5t4 50% I Na 2 C0 3 45=40 00704 4*441 4f55IT4 f=% 

44 i #54 : i 8.027% 0*0 I- 

48. =1J I <OT?% * C4M77T Na 2 C0 3 544 4l%* I 3)4# 547714 W 0.25 M 314? 444 547714 

TH3JT 0.4 M. C5T4174 0.32 M 4=7413114 3)4# ^14 544 £|^W 4475® 44T ^FlT 1 45[4T 5#C4 41 

f^1*f4 440? ^54 : 8 S 7 ^^T'O I 

4<?. 50 mL 4T53f\S 413514 4^41 HCI 547714 4771T 20 mL 0.25 M Na 2 C0 3 544 C4T4 441 3£*1T I 3jf5^ 54474 
£f*l1^4 4414 ^TSTTIT 54771 1.5 g 14®W J4T4144 014 441 ^04 I 470 f4f F44T44 'siR-f* 074 C*H 1 3) 
^4040 4^ 5%f$ 440 330 1.5 mL 0140(414 HCI 544 014 4414 SfT^m 44 l 4^41 HCI 314 

4f31f f4*f4 4*41 1 'S'§4 : 0.797 M I 

50 mL 4®T® 413114 Na 2 C0 3 54714 477?T 214771 20 mL 0.25 M HCI 544 OT4 4414774 ! 3| 5^0 3fl4« 15 mL 
0.3 M H 2 S0 4 OT4 4414 544f5 5f4i§t4 40 C4 5 ! 1 3) 44^14 54470 *$ £T*tl4* 440 10 mL 0.1 M NaOH 
547714 £|GJLSt 4 ^4 I Na 2 CQ 3 5404 413414% 44 l ^54 : 0.13 M t 
ji <3. NH, « HCI 314 %4 %4 W#4 54771 *1754 4l%T4 4413F75 20% (W/W) « 66.67% (W/W) I ^*4 544 470 
10 g 4l%T40 334^ 14^ ft1% 44T 4011 ffelT C*JO 44f% HCI 314 4l%14 4* ? ^4 : 2.37288 g I 

4b-. 4J I 4C#l40 0144^41 HCI 314 01*04 4174 25% (WAV) « 4ftC4f44 44^ 1.125 04T 4J17S l f%4i F14144 W 27 °C 
orniSfr-G ] a 6n4l75L5dm 3 C0 : 4%C4Ofl4l%K^^^1%i^(54l21i4TS?4l^54: 15.8166 mL I 
50 mL 0.8% (W/V) NaOH 547714 41771 25 mL 0.5 M HCI 544 C5P e IT77Tr «C<=ll 1142(7714 214% 1444 314? 5404 
4131114t 4* ? ^4 : 547714 2Jf% 51311 0.033 M I 

Oo. 414^1%0 4144 470 HCI 314 4l%T4 3.105 mg mL _! I 4% 314'SR' <lfe>4 414^1 2l%t% !. 175 L 410* 

45 ^?45 4*0, *51^0 2jf*(HH ^4^" HCI C4= ^ 2(4%* 440 4*^5774 3#ff55 %4TO#4 2101^74? 0410 
2f%#U)MWd3 200 mg Al(OH), 4%l4 l ^54 : 13# I 

05. 1.95 g ^44 4^41 Mg, 15 mL HCI 3|%®4 51771 5**3%tO RQmII 4*771 ! HCI 4^414 5l7:4%4 'S<F^ 1.18 314? 

1%Wf4514 32% (W/W) 14^41 Mg 3)44774 00754*%44l 4l%71%%44 l (Mg = 24) L^S4 : 4.506% I 
* 4 .. 1.25 417:4%4 -©47^4 50 mL 4^41 HCI 547714 477(1 32.65 g f%¥ CaC0 3 015 441 I 14%41 (075 10.25 g 

CaCO, 4i44*5 54^414 50 41477T 3? 3)l5J 4^414 5*54414*5^151450 HCI <1*414 | 

#54: 26.1632% (WAV) I 





































































































































































































































































refOT-R'SfOT RRhiI (Oxidation-Reduction Reaction) 



\sfCfr4 1 w « 2 ff% 

^pnft GJffte 44T ^£4 *JT£4 I C444- 

%*m, «f^r*R, 3 wj*4 e r, 

^SfU] 2f«i% I Wf4 c fT<('&?MM' -3 44T4 44# 

<i i >i i 4fc<f> f^ferr 44144 -*m ^*tTTwi ctr^rr 414 44 
■faffs' 444T4 4T4T4pl4 3 V'SJpl^ ftrf3FHT 4 23^14 
i c^lc^i, 4#lt44 -■sfS's 

§Vfl4£4, ^»I14C4, ^tM#? W4, 

?prraf^ *refow> c^ttst. ®nf44 a«fc> 

^.nrcrTT, fo*rr^. 

5 ^ 5 ? 4tft # 24^14 %44 ,J i1%^t 

*hst ®T«f® ^W-f4«ft4*r witt 4^ 44 i 

■ ■<, 



f^ZF 0,^0 : 'Stl <fT- T< 'Sri I3h"§ '- 


5 'S.iO | ■$fl4 c t faORTf (Oxidation Reacti on) H 

%n^rt to®. 4 *r 4*# 4P44f44 f^fapin cwrc* c^n?tt C4t*r £4ft*t4 4TC4 aifsiwi 4t 

*aHK4> I H I C^\ 4T Nst^s, 44T5T4 *M£<M 4SS4PT 4# ^44T ^fe^TCSR 4T 'aMj<.«ftt4f 

ifsrr^r^ c^t c^f c«n^ ^j^Tr<r=r j c^rsr^ 

^p(C4M : C(s) + 0 2 (g) -> ( 0 2 (4>l^cH4 wr^r); 2Mg(s) + 0 2 (g) -> 2MgO(s), (4jPU.^Pifl 'M '5rfa i 0 
CHU(g) + 20 2 {g) -» C0 2 (g) + 2HjO(g) ; PbS(s) + 4H 2 0 2 {aq) -» PbS0 4 (aq) + 4H ; O(0 

(iTOTO^ Wf4°r) CTO1T 4 6 f) ( 3 TM 4^) 

^5% 4 M- t! ^ 4 CTtC'RT ^TCESW : Mg(si + Cl 2 (g)- > MgC! 2 (s) (^TMc-iPmlwii WW) 

2Na(s) + Cl 2 {g) -» 2NaCt(s) (<7TTf%404 ^pf); 2FeCl 2 (aq) + Cl 2 (aq) -»2FeCl 3 (aq) (C*RPt CjPfoto* fW) 

4 HW 3*1 1 44 ?R£4Pt : Zn(si + CuS0 4 (aq)-> ZnS0 4 (aq) + Cu(s) (fe,£44 

6FeS0 4 (aq) + 3H 2 S0 4 (aq) + 2HNO,<aq) -a- 3Fe 2 (S0 4 ) 3 (aq) + 4H 2 0{/) + 2NO(g) (FeS0 4 44 

3Cu(s) + 8 HNO;(aq)-» 3Cu(NO.b(aq) + 4H 2 0(Q + 2NO(g). (44TC4 Cu 44 SrRM) 

'3T 9 PTt? c t': Mn 0 2 (s) + 4HCI(aq)-> MnCl 2 (aq) + 2H 2 0(/) + Cl 2 (g) (HCI 44^144) 

^ t»nw4 wim: 

2K 4 [Fe(CN)fiKaq) + Cl 2 (g) -> 2K, |Fe(CN) 6 j (aq) + 2KCl(aq) (44TC4 K 4 [Fe(CN) 6 ] 44 W144 « 

WBR^f 4 $W4tG3 l « W 4 Ff : 1 SfT47: c ?4 ^C« 1 <Wa% W4I4 4^>iiW C4 4PTT?lf4^ f4f3RTt4 (^TC^T *RR|% ^<p 4T 
WI44 W' , T ^4 ^4*4 fiERTT Wt ^C4 «ltW I tt^NS 5 * WR^t4 Wt *1441^, 

4|iiH<i 44f^ t>IC^t4^%4t^ l ____ 

^1*1: 2Na(s) + Cl 2 (g)-» 2NaCl(s); Na-> Na + + e (^RW) 

4TO2T 444T5 WFT 4*C4 Wf f^FTTl^ 4TWT I 

Fe(s) + CuS0 4 (aq)- > FeS0 4 (aq) + Cu(s); Fe-> Fe 2+ + 2e (^m) 

44K4 ^5(t444 ‘ 5 T?T5rPJ ^C®r«Wa4(:4 4T4 45^4 ^144 , SIt4JW W4F4 «li?l(.«i ^4^ I 

2FeCl 2 (aq) + Cl 2 (aq)-> 2FeCl 3 (aq); Fe 2+ -> Fe 3+ + e («) 




































































































































































































































rr m: footer 


0^3$ 


Fe 2T TOFT ?(.«n<nu^c<p TOT TOT 'Sftfw TO“ Fe ,+ TOW TOt^ i 

2KI(aq) + Cl 2 (g)-> 2KCl(aq) + I 2 (s); 2r -—> 1 2 + 2e (Wf) 

^^rtw toft (i~) tot to TO?n1®w *tf*m « i 



t^cer ^sT -'S.io : * “ 

r $M4iB5)a ^aronr totctt mt ^ w wm cw 3 

1. 2KBr(aq) + Cl 2 (g)-> 2KCI(aq) + Br 2 (0; *. Zn(s) + CuS0 4 (aq)-»ZnS0 4 (aq) + Cu(s). 

O. Mn0 2 (s) + 4HCl(aq)-> MnCl 2 (aq) + 2H 2 0(f) + Cl 2 (g). 8 ,H 2 (g) + Cl 2 (g)-> 2HCI(aq); 

<t. 2FeS0 4 (aq) + H 2 S0 4 (aq) + H 2 0 2 (/)-> Fe 2 (S0 4 )3(aq) + 2H 2 O(0 


►► R^stI^TI^^I (Reduction Reaction) 


ftfSRTT C*PTtW C4TOT CRfa ^«RT CRftRR RTW 
RT TOTOTOTt ®% *HF$FF C^T RT 4«1C4<f 'SfS’RT v&lffltSH RT TOjW> I W l ®% 

<jt cw ^ | (T^- 

: H 2 (g> + ci 2 (g) —> 2Hci(g) (^^rtw ci 2 f^snf^a) 

*fSTW C^T RTOM : 2Na( s) + Cl 2 <g)-> 2NaCI(s) CI 2 faSrlfevs) 

2Mg(s) + 0 2 (g)-> 2MgO(s) (4TOR 0 2 fR3?rf3®) 

HgCl 2 ( s) + Hg(/)-> Hg 2 Cl 2 (s) (4*fTPT HgCl 2 

'qfawtn W : CuO(s) + H 2 (g)-> Cu(s) + H 2 0(g) (^’afTC=T CuO f^S?#©) 


FeO(s)+ CO(g) 
ZnO(s) + Os) — 


Fe(s) + C0 2 (g) (4TOR FeO f^STfe) 

Zn(s) + CO(g) (4TOR ZnO feffe) 

^5% CT: 2FeCI 3 (aq) + H 2 S(g) ^ 2FeCl 2 (aq) + 2HCl(aq> + S(s) (4TO FeCl 3 

2FeCl 3 (aq) + 2H 2 0 + SO, -> 2FeCl : (aq) + 2HCl(aq) + H 2 S0 4 (aq) (4*ltPT FeCl 3 fasrlfti 

: CuS0 4 (aq) + Zn(s)-> Cu(s) + ZnS0 4 (aq) CuS0 4 fRETtf^ 

mm 'ai^iw w ritoPh* ctottt 

^ toft tc*F#r >W to Pfsttot w to *itc<f i tt*F#r sjtor tot rt 

'oitiiwfl ^ i 

: 2Na(s) + CI 2 (g)-> 2NaCl(s) 

Cl + e-> cr (f^TO'T) 

<3*^"* (Cl) • 5 T? C T t^eiln c T faRTR TOTO ’TOPT (CP) ’rf^Fa TOCfe i 

Zn(s) + CuS0 4 (aq)-> ZnS0 4 (aq) + Cu(s) ?T, Zn(s) + Cu 2+ (aq) Zn 2+ (aq) + Cu(s) 


Cu 2+ -t- 2e 


Cu (f^§rfe) 


Qr + '5fF?I*T ^c.«r<nS-ic < F 'SR’T t^PSTltw ^T Cu *I4HI'1 C'o , *tf^ e Fs toc^ 
2FeCl 3 (aq) + H 2 S(g)-> 2FeCl 2 (aq) + 2HCI(aq) + S(s) 


Fe u + e 


Fe 2+ (fW^) 


Fe u TOR SR5 TOT TO Fe 2+ TORR ^‘Fo TOCS> | 


OS 




^T RM t*ilc*r ^sjfSllR « TORtTOR OTlpTt «ITW RTl TOlPf PFTR 

T5 ^ C^R ?m, 'ST ■Sj^T « H(W< RFJJPT fiRsj»f -siRT ^ I 

1 —" 1 "" n 1 "" ” -- ■ * > ■*- '•■■' -— 

































































































































































































- vs.ii : 

fe<T RfaRTtoWtW tce^%T WmTf? ^t5tOTI ^JWt ^ ^ ^ RwfiW 'SR^CW CPNT« I 

j i. 2KI(aq) + Cl 2 (g)- * 2KCl(aq) + I 2 (s); *. ZnO(s) + C(s) > Zn(s) + CO(g) 

2FeCl 3 (aq) + SnCl 2 (aq)- > 2FeC3 2 <aq) + SnCl 4 (aq); 8. HgCl 2 (s) + Hg(i)-•> Hg 2 CI 2 (s) 

| <t. SOj(g) + 2H 2 S(g) > 3S(s) + 2H 2 0(g); 'Js. H 2 0 2 (aq) + 2KI(aq)-> 2KOH(aq) + I 2 (s) 

^W-I^Brc'r 'wsm « sj'witu 'ifwr wr-feraw? 

i 3 MhiP4»®im cstwr ?peww RRwiifik* Rahut ^tt i fw *n®*r 

cwz i mm a 3x»ra3% wnw? w® i 

feflqgrtw*r: (Trtfomr *n^w h 2 * m ?rtw wife am i 

w I 

2Na + H 2 - * 2NaH 

2Na -» 2Na + + 2e; H 2 + 2e -> 2W 

2N a + + 2H~ — » 2Na H - ^ • 

$ RQwirt'o wffeaioia ^rrw ^cssiwm ^ i ^iirwt wifeaiwn R«rm i 

R*ff tC^% Wm WOT?, Na Cfe? *faifT3 *fFr Na + STBTW ^C?IW t WU*\ Na ^ 

Wf I (7PfWT WTJ^st Na <&K ft I R’*l31«'®IW $W4tiaH at^r 

^rm (H“) <fl *#*1® i '^HuiUflTWA twm't Nto; i 

^Tr^prtra «^sna ftetkw few ftRff ^w i Rsg- $m 4«H « wr 

~ror gr wfc ^5 i fe^g% ^pnw sftmuaH wm s ter fen$ fet i 
?m fe gtcsw RRwiifiS Arm *rr fern ft^j ftftrenfe 

•^felWR %Pp#T w <pw I 

Li, K, Ca St«fa WM »fe?T CWF^3 fef SfWM I 

^rwm ^priw c^fwr cfe "srffeir ^t Rfe ^a^rf m \ fw 

w^rw wjwt cfer ^ ^ 

^ ^r ^w wwm cM fefSir i c*ra=r of : ^rfferpra wt^f 

+ 2 iatw f ^ i 

'WWWM-RBrlflM : WtWt 0 $TWt »f-fef RQj»illil Afl^WWlCT ^ftlw WR^fWfW 

RafiR® i ^ R-ferw ^©swm't fern Rfeir t c*r=t- •ftJiPnii>i yiwUw fern 

ywuft* « i 

$ Rl^iiiii kcio 3 «w Kcs fern ftm i ,; 5 rm 
kcio 3 c«nw o 2 w fer 1 

ffs ^ fetfe am PbO, no 2 « o 2 

I 

w Pb(N0 3 ) 2 c^fw no 2 ^ i? rm fern fer i 
^5TT? 0 2 4? TSfm faRTT I 


■m'awuw-RatHii : ^sb w’warm so - Rfer ^ so 3 a s i 

1200 °c 

3S0 2 ' 2S0 3 + S 

+4 +6 0 



feiFf 

\ 

1 

2KC10 3 

-> 2KC1 + 302 

t 

t 

fern 

r 

1 

2Pb(N0 3 ) 2 -> 2PbO + 4N0 2 + 0 2 

1 t 

WRH t 

- ■ ~— — - — - - ,--- 










































































































































































































































Oib- 


*131 


so : 150 °c ^swm f^stm wr 

H 2 SO 4 « S ^*1^ w I 

150°C 


3S0 2 + 2H 2 0 

+4 


■» 2H 2 S0 4 + S 
+6 0 



"SIFT : a-^GSTC'SFffa^H '^UNt'Kl^M* 50% ^#7T 'spw «fTPf^<%r <p|>G^ OTTSt ^f <pPS<p 

■=iFfc*f?r 7nw 7o°c ftferfa ^nwr ^ 

W ^fJnjs' <sr^ '=m ^ -^r ^iiwwt^w ' t # e f® 33T i 

70° <71. 

2H - CHO + NaOH-»CH 3 - OH + H - COONa 

2 ©-CHO + NaOH ? ° —» ©~ CH 2 OH COONa 


to RfSRrtft <wif4sriMi Rfa-irt ^nw *tRfsw 



i. 

«. 

e. 

< i. 


Rw <M - ; 

Res* RQj»*j I'sFrn^ wnr e r-fa>srteH faFaia ^wr^jNirw i 

2H 2 0 2 -» 2H z O + 0 2 3. 2HgO-->2Hg + O z 

2Zn(N0 3 ) 2 -> 2ZnO + 4N0 2 + 0 2 8. Hg 2 (N0 3 ) 2 -> 2HgO + 2NO z 

4 A](N0 3 >3-> 2A1 2 0 3 + 12 N0 2 + 30 2 'b. 3CuO + 2NH 3 -» Cu + N 2 + 3H 2 0 

Fe 3 0 4 + CO —► 3FeO + C0 2 I _ 


» vp.ft.ttl ^8 ^PTfgf (Oxidising agent and reducing agent) _ 

wrw ; wm-Rwm cw ctK yw ^hm $$$ ^ to toE i s 4*rc. 

C^lFTT »wv fc <p ^i#o '= > FH’sf l WIW 3.01 <UH I W1W 301<l6'f ^ 

f^sf Rarlfts* 571 \ CT *TFTC?R 3x*T?#T ar^TsT tfs c?f“f, f?\ W c#t wrawif ?7I 1 \$ ^HFT 
^pOTlOarCHU 75 %S, ^|^4'o| *TC«r W3 IfW %»|V*|U« F 2 > Cl 2 > Br 2 

flUM ShtS^f l^WW 0 2 , F 2 , Cl : , Br 2 , KMn0 4 , K 2 Cr 2 0 7 , FeClj, H 2 0 2 , HN0 3 , H 2 S0 4 , 0 3 , Mn0 2 , Pb0 2 , 
KCIO3, SnCU 2T»% 1 


*WtiH«WR'(-2e) 

f-T- \ . 

Zn + Cu 2 * Zn 


2+ 


Cu 


(^) (Sftfar) (fiw^sr) 
^FH^W(+2e) 

’-- -- - " 

Re*R '©<F^ , 'ff WtW ^ : (^) WPP KMn0 4 4<T 04^- 

(i) -STWresr: Mn0 4 “ (wf^ ^f) + 8H + + 5e -> Mn 2+ (a*fffr) + 4H 2 0 

Mn0 4 ~ TSftfw ^ fef f4«Sr!^^ *«lt* l 

(ii) Tfllhr WTW : Mn0 4 " + e Mn0 4 2 “ 

(iii) W ■SJTMJFT s Mn0 4 " + 2H 2 0 + 3e ^ Mn0 2 + 40H - 

(«T) w WPP K 2 Cr 2 0 7 ^3? c^m- 

K 2 Cr 2 0 7 W f3CTC4 Wi 1 

Cr 2 0 7 2 “ (WTT ^f) + 14H + + 6e —> 2Cr 3+ ^f) + 7H 2 0 

(«f) w i 3Ga4 43 ^ (hno 3 ) 4<r c^a : 

HN0 3 : NO3" + 2H + + e -> NO, + H 2 0 

















































































































































Rf?RTRTO TORR 




HNOj: NO., - + 4H + + 3e -» NO + 2H 2 Ox 

tor ferrr Rta H ? o S*r, fro, *nw l^f^o rto. witoft wrm rtott pro cRtRifo to i <4 
Wf tohtcr nMrro h 2 o 2 cf Rjm«iw w wf i 

fRWfaR* : TOR-fRTOR fRf^ro crrr crH rto rt tor $woiH RtR to (7m crH rt 
TOfto Irwto tot i froro TO'sf t rtt ^migR rt«t t cr RTOfo %rojdR rh rto strrwt c#r, cr 
* mrtf w cRf*r froTORff ^r \ Tor wilroui ««r i <4 mfro crTtosr (7m Na, k, rh, cs 4crr 

TOiCM$ TO$B=* RH RRTR sfRTOf (4%, WT <4RT RTO^; iRWTO I A*rHt-W ^RTOR %rt^ Na, k. 
Mg, Ca. Al, Fe, Zn. SO,. H>S, (COOHh, Hg 2 Cl 2 , CO, SnCI 2 , H 2 , HI aFffwfRWTO TOftf l 

fTOR TOR# «<J 5T ?’ff fRWTO *IwK : 

(R») 1i tfe»f|# fep H 2 S 4 r CTO * S —^ S + 2c 
(R) «I4|IpM» tirfTOR CTO : C;0 4 : ' — 2C0 2 + 2e 

(R) CW TOTTF^R CTO- 4)1r#R srTRJW RQnir To : Fe" + -> Fe 3+ + e. 

(r) rmto TBr^Rrit® <4R cro- so w#r sro h 2 so 3 foro ^o?h tot i 

S0> + H 2 0 -» H 2 S0 3 ; SOc - + H 2 0 -> S0 4 2- + 2H + + 2e 

TOW « felW ^"PTfvf 4R5$ m$ CTO 1 RTOWtRlW tc®R^I SRR 'S TO TO RTCW I Wff WTO 'S IrTOR fSRTT 
4)R5$ RTCR TO RTCW i 

to rtrcr, fog fog sr rto tot tor- -s fomw §«r focm? torr to i cw 


(i) PbS (<NWM4) + 4H 2 0 2 (WTO) 

Ag 2 o + h : o 2 (Ptstto) 

(ii) 2H 2 S + SO : (WTO) 

2HN0 3 + SO, (foTOW) 


■> 


PbS0 4 (TOfft^T) + 4H 2 0 
2Ag + H.O + 0 2 
2H 2 0 + 3S 

H 2 S0 4 + 2N0 2 



WCRRt'RER iCWICRT C#7tR RRRF3R WTO TOTf TO TOfifr 2RfTO ^ TO ^ (Rt*# TO 

fTOro %TO TO TO*T Sff I CTOT, HNOj, S0 3 , KMn0 4 , K 2 Cr 2 0 7 , H 3 P0 4 , H 2 S0 4 TO (TOTO^ iTOITO 
%TO TO 4STO TOR 4T I HN0 3 4tTO, HftdjltflH TO^T C R WI?T c t R‘'*tjt + 5 l 4 + 5 TO TOtltWCTO 

wtoto i crort torTO ^fror to TOUrP 4ifTO, Ri^fitcwro ^ wttor to rto m i tocr hno 3 to 
W lfTO TO TO RT I 4 TOWf hno 3 Itotto Rww to to RT I 

CTOtT TO^ 2RFT l3RIt%T TO4ITOTO ^4 R?.^JT TO TO WtTO %TO TO TOR 

Rh ©^snarlRwiTO TOf f^w? TOruc^ tor i tor ferr^N TOT *ww cto to 1w 

JDW CTO TO RTI (RRR HC1 C%R Cl WRR R?RTT - 1 TO“ TOR R^RTT I & TOR 

fSjroN crM ci ^rrTctohci fiwiw fent^ rts? 4‘to to i fey torttor rr t 

t «*W^fW H 2 S fi*rlH4 f4,t>l W TORR To® - TO 1w WTO fTOCO R¥ I 


RCR RNRR : 

(RRlW RTRIRR WTO RRT®f 9 iTO, RTCRR CTOI 

wtrcrr cto wttor f%wf1ro to^R ^ ^r- 


(R*f f%f RTTOR fRWTO RRTsf RTO, RKRR fRFtR 
fRTOCRR CTO ^WTRCRSR W#s TO^T RiR 


erHW 

Wtt 3 CR 4 CTO Rwt 9 '* WHI 

0 2 

o 2- 

F 2 , Cl 2 , Br 2 , 1 2 

F, Cl", Br“, r 

h 2 o 2 

H 2 0 


IrstIrr* 

f^WlRCMR CTO WlRu 'aiR^I 

h 2 

H" 

r 

I 2 

h 2 o 2 

o 2 















































































































































































































































'0$o 





totfr ci« fowlte toui 

h 2 so 4 (To) 

SOj, H2S, s 

hno 3 (To) 

no 2 , no, n 2 , nh 3 

S0 3 2 " 

s 2 o 3 2 ~, s, h 2 s 

i N0 3 ” 

no 2 , no, n 2 , nh 3 

Mn0 4 ” (ijf#?) 

Mn 2+ 

Mn0 4 " (^llW) 

Mn0 2 - 

Cr 2 0 7 2 ” (^ftfoil) 

Cr 3+ 

Cr0 3 2 ” 0*f#¥) 

Cr(OH) 3 

C10 3 " 

Cl” 

Brc>3 

Br" 


l^fRR* 

T?TOTO CTO etll-s® TO^I 

S 2 ” . 

S 

h 2 s 

S 

S0 3 2 ” 

so 4 2- 

N0 2 " 

N0 3 ” I 

nh 3 

n 2 

N 2 H4 

n 2 

Fe 2+ 

Fe 3+ 

Cr 2+ 

Cr 3+ 

Sn 2+ • 

Sn 4 - 

C 

co, co 2 

Zn 

Zn 2 * 

A1 

Al 3+ 

Sn 

i Sn 2+ 

TO M 

M + 

^TO*(1^M 

m 2+ 



a 


i I H 2 S *tff <st PR? ^ \ SO-, *r*f CTt PR? © I H 2 S0 4 ^ %m W CTt <3R? 

8 I SJtOTlCSM Cl 4?T TO*f «rsf.TOCWQ F C4R? 


'S.<&,8 TO'TTOaT (Oxidising Power) 


a 


TOW (Oxidising power): CTOTT ^TOfW? ^T C^TI C«1<1 TOW TO$T ^T#I 2 T^t TO? *?R©lt<P 

sRspf to i c? $t,*niiH TOrfror TO ctPt, ot wtaroT $t*nyH TOre *flc? <*m* 

*lfTOT*!t TOFF ftww TO? TO I F, Cl, Br, I, O, N, S C*ifaTOTT? TO*! TO»T | ^JICTOTO 

CTfaWfl? TOW TO®t <4 slTO? ^*f? CTO* fTO? TOBWTO? TOC© «TtC3* I F 2 TO TOW TO!©! irc^T 
©rfw OT, <sft *Htro* TO ^5f%TO *#=T© TO 1 

2H 2 0 + 2F 2 -» 4HF + 0 2 

QR^R Cl" Br” « r TOTO^rf^s TOTOSFOT Cl 2 , Br 2 « I 2 I 


2KC1 + F 2 —-> 2KF + Cl 2 ; 2KI_+ F 2 -> 2KF + I 2 

TOfaTOlCT, TOrTOf?^* $JlMlt*ft ^ TOTOlTO* ^iJlf^Pf# AiMI^ TOTO* «?lfa© TO t 

TOR <3*1%TO (Cl) $W4UH TOff^R TO OFlf^TO (F) $TORI 'srfw ^3?T CjM^WH (Cl) TOW WST 
CjHfitHU CTO* TO I CTOR CTtTO TOW W©T C^N^ TO#*? %*RT TO 

Rf i ^ TO CTtro fail p aw tot, frodjsr to#* « !$ro*lPnr $*rt 1r©? to i fro ctot? 

RTO TOTC5T PTTO? R^Tt C?, offCTO TO*f TORT R'5?N < -t 1?TO CTO CTO fi«((.flil $*t? fiw? TO I 

t 

F 2 « Cl 2 TOCTO3TrX 2 (g) -> X”(H 2 0) n 4 «WWfW *lR?©M4 TOT 2TCTOf% #*? TOTO TO? TO* WT 


TOTOTT : 


CTtR 

r frotTOTOT kJmol"' 

?W<#i TOf^ kJ mof ! 

^C 5 *R kJ mol -1 

csrf& * 1 % kJ mol " 1 

ft 

f 2 

79.5 

-333 

- 515 

- 768.5 

Cl 2 

121.5 

-348 

-381 

- 607.5 


























































































































































































^ 8 —(JeJ* Jit) ttttjkfe 'ik 


^c<h c«n^ <m\ *rr?r, ci-4? f c*fc*F c^f*r ^re f IotI'sh *ff^ ^r?fp ^ ^<r 

c#*f ^s^Fi cm^ ■^ff^n f >$h c^cst c#t ’tPTW *th ^ i ^r<K 
ci 2 'Sfi <M$ f 2 ^ Rwtfw ^ ^tot ci; <*& cot f 2 4 *t wm wsr c^r i 

^FttC^T ®r[<4 « Rerl«t> fee-*! C< ^tm (Behaviour of a Substance both as an oxidant and 
Reductant) : CW cto?f WOT sRfljf *TR^, O T *FT C^T CTtCSFT CTM Wf?R* « R«H4F$ 

ter %ot ^srte ot t cw, so 2 , no, h 2 o 2 , hno 2 , h 2 so 2 tetR i 

(1) S0 2 (OT C9R3T : S-^T^R W + 6, + 4, 0 * - 2 I S0 2 CTfc*f S-' !> r^sn , 5^ W ^sfJT + 4 teTfa 
WBff -I^TUt RfoflU ^T5f¥ S0 2 S 5,W<fUH SJOT^^OT fW ^ROTJH ’#R^T IfBW Rw M 

^sR^cf | ^Ft? so 2 TSrW-Rstl-sH Rf^mr ^pnr s ^c®i<w3h niw* ?Ri ^nr 

* 

(+4 C^ +6) ft«rRW I^WM ^TtM^ ! 

Sfftw taw S0 3 : 



i 










































































































































1MUM : twitMMs . 




(2) no r cto : n mmtojm wf mmjt + 5 c«nw - 3 mm^ ?w tom-Rtom RfaratM w no cmIM 
n *rrt5 $m<wH 5^=0 tojm + 2 ww rsmjt cww tom mmjtmt Mta fag tom rmtim cmcm tom 
^ tow %mm tomm to 1 to mR no tom-Rtom RTi^iii<! mmm n mmmh 3mw5h ww to tom 
TOmm ^f% m5im (+ 2 cMcw + 3 , + 4, + 5 ) wmw Rto* %mm tom wmcm i 

TOW RmcmNO: " 


N-MSMT'M TOM MTOMT 


f 


fiTOM 


1 


2Cu + 2NO 
0 +2 
{TOM' 


■*- 2CUO 
+2 

_I 


N 2 

6 


Cu-«t? TOM' MlTOMT 


RTOW RmC4 NO: 


3*2 

0 

i_ 


N-MHill^ TOM HlWf 

j TOM 1 


4H-,0 + 2NO 

+2 


TOM 

- 6m + 2 hno 3 

-1 +5 

_* 


[-MMMPJM TOM MlTOOBM 


El! 


fa*\ TO 'S'M Mts - *08 : 

. H 2 S + 2HN0 2 -4 S + 2H 2 0 + 2NO; 4 TOM-RTOM RfTOtM HNO z TOW MT RTOW %MM 
TOM TOC5 MJlMjt TO I 

*. H 2 0 2 + HN0 2 -> H 2 0 + HN0 3 ; 4 TOM-RTOM RRfMIM HN0 2 TOW Ml RTOW TOM 

WMMMItMTtWMi 

«. 2FeS0 4 + H 2 S0 4 + H 2 0 2 -> Fe 2 (S0 4 ) 3 + 2H 2 0; 4 TOM-RTOM RRfMIM H 2 0 2 TOW Mt RTOW 
TOM WC^ MMTT TO t 

8. Cl 2 + H 2 0 2 -> 2HC1 + Cl 2 ; 4 TOM-RTOM RRFMtM H 2 0 2 TOW Rf RTOW %JfW TOM WMM 
MM]TTO I 

(2-. 2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -» K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 4 TOM-RTOM Rfaw&f H 2 0 2 
TOW RT RTOW fapf M TOM WMM MJtMTf TO I 

fc. 4P + 10 HN0 3 + H z O -» 4H 3 P0 4 + 5NO + 5N0 2 <3 TOM-RTOM RQhillil P <SM ^Rwt MItMTT TO I 
M. 2Na 2 S 2 0 3 +1 2 -» 2NaI + Na 2 S 4 0 6 4 TOM-RTOM Rfo* III I 2 4M ffMWT MTtMJT TO I 


» g 'st hsH RMJt (Oxidation Number) g§ 

SfM RT RfMM TOTM R%^ MMf^ TOM-RTOM fifoill Mta CMlM M^R TOti 7 CMtMM MMT 
MSMT^MT WT*flR RmmTW TO?fM MtCW RI CM MWJ tCRWiH TO WCM WftfTO MM CMR CMtMM MCMT WjfStM 
%MM <£IM\ CM MMtt ^CMWgH MMM WCM R*rlR\s MM CM^ CMtMM MMT TORfMR RtMCM TO?R WCM I CMtMM 

mmt wjiRmr mmt «ftflw wwirt WJHIM mc^tt cmTcto froffro toxt i cmIcmm mwj c^tcro ^ mto 

WJt^mfMW « WTTTOfMW MCMt CMf^CTO TOM TOfT I 

CWiCMT CMfTO MMMT^ W WMftM MT CMtTO MCMT MtWT TOflM TOM Ml ImTOTO CM WMfTM Mf^s TOW ^ 
MMMT^M TOTM WM^T M=TT MM 1 

^TOMTOM : CMtfeMfM CWC3T Na MMfJ ^Wf^ ?01«UH TO WCM Na + Wlf&TO Cl MMTM 

4Wf^ MM WCM cr TOM MkM TOMCM NaC! CMtM M^T WCM l ^TOR NaCl CMtCM Na + TOR MMT 

Na mmtom wrfro wwsrr ^ cr tor mtt ci mmto(m froifro to?t i 

oil MU TOM M^MTT fMCMM CTOS fw^ %M ^M WMT M I CM*R 

i. CMfe TOTO MMT*3M TOM MXMTt CMMM Na, K, Fe, H 2 , 0 2 , N 2 , P 4) S g ^JlfWM MMMT*J?f TOM MMJT 0 I 
MMCMf# CMlTO CTOS CM CMtTO C#r CM^M TOM 7RMJT MfSfW CM CMtTO 

SRt^TO! C#f CM^ TOM I CMMHC1 CMtMH = + 1 <SMs CI = - 1 fwff C1F CMtM Cl = + MMF = -1 I 



































































































































































































































*■ cwun w ^siRpr wrr rsrjt ^m^fihr ^strurr ^tstpt %■ i cw Naci crTcr 

e onf^r *mm Na + « cr %r i Naci ^jcr sjR*r r^&t 

wjzrr + ] « - 1 3rr i 

8. ^ *i«»ii^ 'm& ^ff^» rr rrrT'Jr BfRr'r Rt**&R RRft ’stripr rrr ^?r i cw? 

[Fe<cN) 6 ] :i ~ 'srmw tiffs’ rr rrrt^r w rxsijr RRfl - 31 cr 2 o 7 2 ~ ^rmw rr •hpr^ 
wrr r^ijr rrH - 21 

(t. R^WI^l (RtW ^if^'S C^ftRT 9 RRf 1 ^, ‘ ! JRR> RfRR ti]R> rt 4R5TfRR> ‘‘RRt^R RtW W 

^C.®1<n5'i 05FT? *t&R RPT, CR R^jftRt SfRWt^ ^MUr^ mm RS.RJR RfR %R7R RiF R¥ ! 

fc. c^rw cr!pr ^rri^ptr criS smiR r?*ijr %smtf s tf^ RRft (0) ^n ^rr ^ ^ 

^RTRtR t^Rf 5 ^ CW CaCl 2 WjCR Ca « Cl 4R WW ^R’^Ut W3FCsr + 2 « - 1 I CaCI 2 RT^T 

w ^rri^ptr c^ ^m®r tout= + 2 + 2 x (- 1 ) = + 2 - 2 = 01 

*». **F®R CRftR XlRualtwu HM ^tir WI? - 1 ^ I Wf LiH, CaH 2 , A1H 3 Sff% CRtPR 

^fwi h 4*r r^ijt - 11 far rf®r % r# rr ^sftcsitsHRffrg crIpt ^ ftta i wwd wt 

’T^ i <rf +1 *rtrr 1 crrr nh 3 , ch 4 , h 2 o sf«% crIpr rwt h 4r wt^r®t ^Tx^jjt +11 

hr. STR RR ^folWMVlflSfc C%RR RPJT ®lf<tK'&rWR WRR ^R^ljT - 2 I 

■ a) OTfm w ^rcBfPw wm Rt,Rrr - 11 cw h 2 o 2 , Na 2 o 2 , Bao 2 t®i# 

c%*r rwt « r^rr - u 

(ii) rrr(R^PT tre^ftrarcro wrr r^jt -|rri cw ko 2 , Rbo 2 1 4 *rwr ^reritw 

(O - Of RfiRR ^»IH RfPF l 

(iii) F 2 0 CRftR R%t^PR SfRR R^TT + 2 1 F 2 0 CRlPT F 4R RfRR RlRTt - 1 I 

k. csFlf^ml^® cto cyri^PM ^R tot _ i ^ i hf. 

NaF, KF, F 2 0 ^«JtP? rftPf F 4* Stf?^ ^\ H^Qff - 1 | 
io. CRT faf (R?®T ^!c^ TO HrIuH R^IJT ThIhS I PT C4lC*i1 

c#r©prR wra «ttw i c*m wr 

*fTf?r C^ar WRR ^t^ut + 1 l CW Li, Na, K, Rb, Cs ■®fR s f 
+ 1 l <1^ CW WR^ R^lJT + 2^1 CW Be, Mg, 

Ca, Sr, Ba ^ RS^OT + 2 I 

CTtPff CTtPR RRR? fRpf Rt^lTT <1RR RRf^s $ (RtPR C2fR 
R^TJT ^ ^0® Rf?R FT I 

R?Rf^SPTR WRR R^^ITR c*lM*M 

W <Jf ^twr ^Ref 9wjt i feffwtw, (Rrprr ^RRt 

^PTT $ ^gfRR R?.^jr | 

S«. 9 HPf 'STR^^RR isn^R R5R1T ®1PR C^PT WtT 5f|iRr i 


ja| Rpr^sm: -- 

i, Mn0 2 , C0 2 , N0 2 , S0 2 ^SJtfW RTRt^itCs 9 fR^r^B' ^ CTtRQPTTW (RTCR 

’tRf^R (0“ - 0 ) R RRR 4 C^H^PTT 9 fR^tt®' rfK | <ij CTtROWR ffi3I 'O’ “^tWR WRT 

-214 CTtRQPff R?f»ft C%5R ^T^®-1 WtR5PfR ^RfR- y o = Mn = O, 

0 = C = 0, O = N —> O, O = S = O 

$,. C^tPTf WJPR R^TR ^FR*f R^Tf R*fR RRf*tW CTtPR >SK 9 R Rt*5t 1 RC 9 W ?C?T RTPf RTI 


ysw 

^RR 

WRRR^JT 

NO f 

-1 

-1 ! 

no 2 - 

- 1 

-1 

OH - 

- 1 

-1 

ocr 

-1 

- 1 

NO + 

+ 1 

+ 1 

CN 

- 1 

-1 

nh 4 + 

+ I 

+ 1 

so 4 2 “ 

-2 

-2 

! .S 

IjJ 

j 

-2 

-3 

PO3 3 " 

-2 

-3 

so 3 2 - 

-2 

-2 

HSOr 

-1 . 

-1 

hco 3 ^ 

-1 

- 1 

cio 3 ~ 

- 1 

- 1 



















































































































































































































: Mtrr*rar 


oi»8 

: TO^#K 2 Cr 2 0 7 43TTOT Cr 4? W TOlt x I 
ssrmt ■gnfr-, wm TOrm n i w ^rr ^ i 

.'. K 2 Cr 2 0 7 

+ 1 x 2 + (xx2) +(-2) x 7 = 0, + 2 + 2x- 14 = 0, 2x- 12 = 0, .-. 2x = +12, .\x = + 6 

.-. K 2 Cr 2 0 7 ^ TOT Cr 4TT W *R*JT 6 

^-- ---— 1 

teHW* : Na 2 lFe(CN) 5 N6] diet Fe 4?WT TO 1.1 

TfflTO : Na 2 [Fe(CN) 5 NO] OTfcTO TOT NO, NO + «TO* I 
Na 2 [Fe(CN) 5 NO] 

2+X-5+1=0 
,\ x = + 2 

$, s [Fe(NO)(l&OfeJSQi Fe TO WRFt ^TT^fTT TO | , — 

: [Fe(N0)(H 2 0) 5 ]S0 4 OTfrt NO, NO + «f!W | 

[Fe(NO)(H 2 0) 5 ]S0 4 
x+l + 0x5-2 = 0 • 
x = + 1 

[Fe(N0)(H 2 0)s] S0 4 CTtW Fe TO Wf W + I I 

toiiWM « : (RjSOj) s *tTOT3* tJf'i «mi TOrrf=Ffaw i 

o ■ 

II 

?mm : H 2 SOs : H - o - s - o - O - H 

II • 

. .. . . o 

- o - o - w ^ o wt ^ siraro wm wrr - 1 ^cirf&wmw = -i x2 = -2 

trofi* O C3#TO*rTOTT = -2x3 =-6 

TOps h #<r cs# to*t tott = +1 x 2 = + 2 
to^# s h 2 so 5 s *RPnr*pr wm tojt = x 

/, + 2 + x + (—2) + (— 1 6) — 0 
% x - 6 = 0 
/. x = + 6 

h 2 so 5 s to wm tojt + 6 1 

®HW « : Na 2 S 2 0 3 S *RroT$JT TO*f TOJT fafa TO I 

s 

T 

STCTCFT : Na 2 S 2 0 3 tsk’ls *$S*T: Na - 0 - S- O - Na 

II . ' . 

O 

to Na 2 s 2 o 3 TOPf croN s st^s w tott x i tost 

w *rjpn*tf& am to to toft ^f^irr - 2 tot i s -> s *rfro*r toft tro^r 

c®n?4iwi51 s TO*r ?K*rjT - 21 ^ Na to* to rr = +1 x 2 = + 2 

ffcsrfl* O •RPTl’j*TO*r=-2x3=-6 - 

*'. +1 X 2 + X + {““2) -h (— 6) = 0 

^T, + 2 + X- 2 — 6 = 0 ;. x = + 6 

Na 2 S 2 0 3 2 $ S TOT ifl^Rhr TOFT - 2 WritaTO*r^lJf + 6 I 
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c^r «fiwi^r ^vw i pr (O) ^r i cw, spRw (c (> h 12 o 6 ) i 

fjam (c 12 h 22 o, ,), (h - cho), wfeuMwiftm (ch 2 ci 2 ), (c 6 h 6 ), ^ 

(ch 3 - cooh) ^'snfe? dTm c <w wm *r*jt ( 0 ) i 

wtoR "upd c^n?rT c%prt <*R5if^ *Rpn*t «fwuo ^tir ^ ^ra*f ^r^ot Rfs^ w§ i 
’RRT'^eRir ^ R'fa ^ ^TC*fT £ ’RTCI 1 ^ Wfiw ^R^flT SRR ?RT R1 | 

^nj^twr: dsfif’R (ch 3 - ch=ch 2 ) c Wf *RfJT M?r: 

12 3 

csnf^pr ^g? : ch 3 - ch = ch 2 

12 ' 12 12 

c - c ^nfwr# w*r te®FSiR cw? ^ W ^tcroKr <14^ ^ i ^pwfc c - c 4*&ra ®ht c « c 

<IRT w&t ^tlT *RJf ^¥T *Tt I 

23 _ _ _ 23 23 

c=c q »rc g t# c^tw *tf& c ‘‘’tiwt’j ^ i c=c w 5 ^ c « c 

^rcsrr ^Ri?r *rar ^?r rt t 

12 3 _ 

^m ^feta i eaH *mw% w c, c c weft - 3, -l « -2^n 

csnf^PT «r«tc^ c, c « c ♦erfi fcHil>4 ^ wr _ ~ 3 + H) + ( 2 ) _ _ 2 

caftPpr 'sr^ siRR c-^mr^i ^ wefi *r»itt - 21 RSuh (ch 3 - ch 2 - ch 2 - ch 3 ) c 

8 

9 RRT , 3 ?r «r? isfm - 2.5 rt <<rat (c^ - cho c *RRT 5 ff *i^^m’rc<BT - ^ *jn 


h 2 s 2 o 8 ^ic« 2fi> ^fatsn ’RWi nrafti (- o - o -) w *et*ir<j o o 

rw^< nwt rr?^ ra't^mr-1 x2=-21 6 R^fiiww ’Ererja H _o_ s - 0-0 - s-o- h 

^m^lJT- 2 x 6 = ~ 12 ; ’ " ^ 

.*. H 2 S 2 0 8 : + 1 x2 + xx2 + (-2 — 12) = 0,.‘. 2x-12 = 0, .-. x = + 6 I 

CrO s ^*3^ CTOJH3 4I& 'Srf^C'SR ’liRf'J f^CHM I 'otrilt'ST-1 «ftW l 

.-. CrO s :x + (-l)x4 +(-2)xl = 0, .-. x-4-2 = 0, .-. x = + 6l 

cto? CVlW4 fW 7R«m ^1 ^5 rra I CW C 6 H 12 0 6 , CH 2 CI 2 , H - CHO 

wm ^tr 1 isrm ?mm «fm^s rrc^ *nm ^ *m 1 

w# CTk’R C^CZf 'SfRR C^lRt CT^; I ^TRR C^lc^R WT^T 

tr^TT WT5R ^RT 1 (3RR 0 2 O ^ fW ^ts^ijt = 0, N 2 N **R WW ^^UT = 0 I 

f +1 irfipr r i f ■ B ra^R *im*iWW4 'strbt 1 ^ *ife«wa 

^w«ftlaW4 «*Br R^»nn?ra *a)i4<M «^nR+«im c#f f *RRit ’i^sirn 

Rs^nr® ' s ^rc?r rt i f-4«t c^ar f R'lwt l sfRr e r 'aR?T **m rt i 



Res? ^ : 

C%n <?r ReF Rn (3RT 'RC? «Rr I H 3 P0 4i Kao.,, NazS+O*, Fe 2 () ?< 

H - CHO, Fe 30 4 , Cr0 5 , Fe(CO) s , Ca(OCDCl, Tt&O* K 4 [Fe(CN) 6 ], CH 2 C1 2 , C^^Os, OF 2 , H^, Cj^, 
[Fe(H 2 0) 5 N0]S0 4 I 

NaH 2 P0 2 , Na 2 S 2 0 3 , C 1 O 5 , H 2 S 2 O g , P 4 , H 3 P0 2 , Ca(N0 3 ) 2 , C 2 H 6 , NaN 3 , C10 2 

ch 3 - co - ch 2 « ch 3 - cooch - ch 3 cw ■rR' ^Rrsfitpr ^ • 


: Cl, Br, I Sff%f& CTtOT* Wf + 7 ^ WW ^OT - 1 I S <£$ 

+ 6 ^ BfBR -? T° 1 4 jT - 2, Mn <W >lt4lbb 3 R'»tTt -»- 7 ^ *1^^ i5rW O I 

tflRif N, P, C, O, Na, Mg CTt®PRT^ Wt ^R^fJT «W SffiR ’MJt R# ^ I 
































































































































































































PP13R : 




f^fSRTT (Disproportionation reaction) : t<*lwi WIPP-RwiPP faQf^ra <s\^ ppTsf pfc pn^f 
« Retlls* PP, WCP WTPPSRI ft foil | PtyT t CPPP, %5W « ^ wf&W (TTfWm gram P£Jtf <aqftp 

(Cl 2 ) <5 tTT 5 r PRPt pratW NaCi « NaOCl PP I WWIW psf&W Pi® PSWTCP Pra£«T PH, « 
NaH 2 P0 2 PP i 


2NaOH^ + Cl 2 


20 °C 


o 


» NaCl + NaOCl + H 2 0, 4P^ + 3NaOH + 3H,0 -> PHi + 3NaH 2 P O, 

+i 


~i 


+i 


-3 


CPfiSlP p-ta^cP 70°C WTPPIWTP Cl 2 PJPT FFRT <MC*T NaCl <3 NaC10 3 ^Pr[ 


6NaOH (PP) + 3C1 2 


70 °C 


■* 5NaCl +■ NaC10 3 + 3H 2 0 


0 -I +5 

ci 2 4p wr psptt ^rx c^^pr cpsp -1 (ftwfe) 4ra? cPtP + 5 (wtft«) ^pc$ 

4H 3 P0 3 -> 3H 3 P0 4 + PH 3 
+3 +5 -3 

wrap ferr: h 3 po 3 -4 h 3 po 4 ; p < 4 ? wrap Ptpira pft<r«H + 3 c«nra> + 5 w<k 2 4pra? 1 
fwrap farat: h 3 po 3 -» ph 3 : p a? wrap-p^Pira pftpisP + 3 cpsw - 3 6 <4psw 1 

(H + J 


3K 2 Mn0 4 + 2H>0 
+6 


■4 2KMn0 4 + Mn0 2 + 4KOH 

+7 +2 


4Pcs* + 3NaOH(aq) + 3H,0- > PH, + 3NaH 2 P0 2 

0 -3 +i 

4Paw + 3KOH(aq) + 3H 2 0^^ PH, + 3FOHPO, 

0 -3 '+| 


PNGPtf ftfonil (Comproportionation reaction) : 4)f& 'dRRISRJ ftfSppra ftpft® ftRFPT I gf& 1%^ 

Ipfenrara pwt 4<pIl> prarap c^n«i ptcw ptp fsp wrap PtPP fw wrap-ftwrap fafSBira cpep itjpsfl* 
ppi^ ^.Prf rara pwx ^ lawfir ppiraJt praftf*f§ wrapsrra pm ^p, micw prs^j ftfrarat i 

S^t^P^P : HCl 4P ^pfiFoCo KBr0 3 'Q KBi PP^PCPP PRP ftfaraT W£P ^«T ^PPf Br? i&S,P£ pqra t 



Br 4P wrap ratPR^tpr wrap 


KBrO, 

* » 

+ 5 KBr + 6HC1 = 6KC1 + 3H 2 0 + 3Br 3 

+ 5 

-1 

0 

L 


+ 

Br 4? wra*t Ptw ^ra pi fpwm J 


5 KBr C%P Br WTPP P^PTT - 1 i Br 2 ^1*0 Br <43 Wt3P P?*lTT I PT fPPT + 5 <G - I 
(43 WP?T I ‘ 



fpcw W3 - ’■s.i'b : 

^ra®pr fpfaRrtecpt pP «rnPiT ra-s : 

(i) S0 2 + 2H 2 S -- > 2H 2 0 + 3S 

(ii) Pb(s) + Pb0 2 + 2H 2 S0 4 -> 2PbS0 4 + 2H 2 0 

(iii) K10 3 + 5K1 + 3H 2 S0 4 -» 3K 2 S0 4 + 3H 2 0 + 3I 2 


, / 



4»« ^ra^ftS - : 

i. (i) 2FeCl 3 (aq) + H 2 S ^ 2FeCl 2 (aq) + 2HCl(aq) + S; (ii) 2H 2 S + S0 2 -> 2H 2 Q + 3S 


40°C 


(iii) Ca(OH) 2 (aq) + CB-> Ca(OCl)Cl + H 2 0; (iv) 3HN0 2 (aq) -4 HN0 3 (aq) + 2NO(g) + H 2 0 

<4P pcqj irasR fraQb^nfiS ^sRinapq ratarait c?ra? 






















































































































*ffarmw 


FCl 'S FC1 3 C^tWT ^ TOt F ^ TO* TO - ^T CTO? 

«. +f^R^R Wf CTt OW 4JIW1CW4? 

8. F fafljj 1 ^flo^s *fft?T *TT CTO? 

<?. Ca(OCl)Cl rflOT ^ Cl 9 RPTt 1 3t TOT ’WBT TH CTO? 

» NS.b.^l WsTf^tR _0 

4lTOt^ ^TOOH TO'olftTR 9 TO% : 

(i) frfrow « ^r fror to^t totto f&^ (-*) Tfro c*ttt ^r i 

(ii) ^TOCT CW (RlW^ TORf ^RTIRT ##1 TT>CT CTO1 t^ltTS. «l'®tc<P«l ^TO RTO - fact- RftTO 

tort *rttt c^rr i 

(iii) igrRr e r-f<'Sti<J e r w^ttor farow Trtefa ctftm tot RsTitr otts - w TTTFfc csftro tot 

trto csrf? 4 ept tto to to i ^roror w ^rttbt ctitj ,ro-<ff^nw ^twr tto to tow « 
fa TO CTO *rto fa* wro ^ i 

(iv> >r31toto *jff >ivto to cmsfacro cro TOT-faTOor RfTOT to tt witwroa 

trtjt tot ®°r tocw ^t i 

(v) c^facTO TOT-faror fafaRjffi> 4tr#?r tor, ’Rift* tor, sr*r=T totr tt Tffaw $*lfafaw 
TOf&w t* i to - to jiSH^cm - to wto rictff wfiroTO tot to \ 

ST I TOTW : (i) P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 4 T^TORlfiSiW *t*T fa(K : 

P + NaOH + H 2 0 -» PH 3 + NaH 2 P0 2 
0 -3 +1 

Sim faRlT : P -)• NaH 2 P0 2 47TO1 P TOTOR tot 

0 +1 
WTOTO 1 4WW l 

farror fer: p -» ph 3 p totot tot 

o -3 

^rtoosr 3 to*w 1 

tot ^fro >rto to ^n?r«r«ftrotr? 

c^2i p trto 1:3 

.-. 3P + P + NaOH + H 2 0 -» PH 3 + NaH 2 P0 2 
5TOfat4> TOTR ^R«fTi?r WST t^Rr TO *ff *1$l+ilMfiS 4P + 3Na0H + 3H a O -> PH 3 + 3NaH 2 P0 2 

(ii) KMn0 4 + FeS0 4 + H 2 S0 4 -> H 2 S0 4 + MnS0 4 + Fe 2 (S0 4 ) 3 + Q CTOT- 

* 

WmrteT : FeS0 4 -> Fe(S0 4 ) 3 Fe ^ TO'T WtT ^fW 1 I 
+2 +3 

ftsrm ter : KMn0 4 -> MnS0 4 J3TO Mn ^ 1 Sim ^R^rm^PT 5 i 

+7 +2 

wmt TR’NJBT ’RR CTOi WtW 'Q Rwlw 1:5 ^ «!NR<p 1 

KMn0 4 ; FeS0 4 = 1:5 I 

iw 'srwtsj ^BWf Fe 2 (S0 4 ) 3 R^iCTO «rf^ 2fl> TO Fe ?^TR I Wit 

ft** TOW TO ! KMn0 4 ; FeS0 4 = 2:10 

.-. 2KMn0 4 + 10FeSO 4 + H 2 S0 4 -> K 2 S0 4 + 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + + H 2 0 



f&'®l wen Trt'Q «.ilr : 

'Q ^0>d5 (TO? 

®r®r 

(i) 4S + 6NaOH m — U 2Na2S + Na2S20 3 + 3H 2 0 

O' -2 +2 

(ii) 6S + K 2 C0 3 -► 2^ + K^O, + 3C0 2 

0 ’ -1 +2 

(iii) S + 2H2S0 4 ^3 3S0 2 + 2H 2 0 

0+6 +4 

WT 9 ! 

(iv) S + NaiSOt ——> Na 2 S? 0 3 

0 +4 +2 















































































































































llf& SO,' ^*FP faff ^TfffaR 5 isfl» SO 4 2 " ^FFP I ^TSffaw ^rfM 

7 f& S0 4 2 " ^T 7 Wi H 2 S0 4 CTffi ^?FC3 I H'SO'fll ^^T®! fanwa 

i^ffX fa/F 8H 2 0 fa*fC«T ?l^faff*ffl> ’ft'SW ^TlW I 

2KMn0 4 + 10FeSO 4 + 8H 2 S0 4 -» K 2 S0 4 + 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + 8H 2 0 

faC5f^3T - *.>!> * 

ffiW ^IWT fap 1 * WuPfa ^^'IWTlW ^WaT fafFT ^ l 

(i) FeS 2 + 0 2 -> F^Oj + S0 2 ; (ii) P + CuS 0 4 + H 2 0 -» Cu + H 3 PO 4 + H 2 S0 4 ; 

(iii) S + HN0 3 -* H 2 S0 4 + N0 2 + H 2 0; (iv) S0 2 + H 2 S -» S + H 2 0; 

(v) Zn + NaOH + NaNOj -» Na : Zn0 2 + H 2 0 + 2NH,; (vi) NaOH + Cl 2 -> NaCl + NaClOj + H 2 0; 

(vii) CuO + NHj -> Gu + N 2 + H 2 0; (viii) P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 ; 

(ix) Fer 3 0 4 + CO -» FeO + C0 2 _ _ (x) K 2 Cr 2 0 7 + KI + H 2 S0 4 -»■ K 2 S0 4 + Cr 2 (S0 4 ) 3 + H 2 Q +1 2 ; _ 

tb ’ ‘ m S ~ 1 r7’ » » + 

. • Tr X*! ■ Yaly r, '--O’' Ty * 

1 . fafe ctN catena ^r, ot 

dfaFi ^R^frr i <axr 9fr<pc®‘3 *ttra i 'SfRfa •H's 'ttra - 1 

5 ^ ^rt& fanr <n ®?fat?r c<H(.*si <it t a<i i 

dfal 3 CTl'Sri®! SR 5 !*! R5C5 ^ CTlt*R ^TW dk^-a ^ ^SXH ’Wsl^ ^^fjT I 

: ^TPfRf e f*t^‘ OTfC^T? lifafr ^T^TSIPJ W 5R'«5 ? 5 H ^ M»lMf CTK W ^R.'^R 5 H- 

^TTt^jC^F ^T*P1#S t <7(t ^ I w1c=1i! WletJ'ol-s 'SliW I 

dt^FT m <», yQ’SR fa HU5 *1tBT I PW CaO, Na 2 0 2t 0 2 K0 2 

w ^iWii ^w^ur ^po! - 2 , - 1,0 •fwt - V 2 1 

faff cteiT CTTafP»T^ ^?r SRl^R^^tJt I C*m- CaO dtr 5 ! Ca ^ O s«tii<i wlBfjvol? 2 1 
^ dte^Ff WRH ^T^alrT WW?T ^ ^ I CW- Cl 2 Cl ^ 1 5ftW*T ^aUT 0 I dtX^ wletf'sl 

^IWlt^TT W s *niR' ; !T I CW0 2 ^0 4?T PIW2 I 
8 . CTtPBF CTO dtW3 TIWT W faff ^(TI PW CH 4 , CC1 4 , CHC1 3 , C 2 H 2 , C 2 H 4 , CH 2 C1 

+ 4 ,+ 2 ,-l,- 2,0 i faffSlfat CWT 4l4c« c<l|atjvg| 5R~ I 

^ (Oxidation-Reduction Half-Reaction)^^ 

irepo fafeffT? OT3 tK ^ «!T^ I etlfl*® i faSfRRF 

vrpST ^TH 'S?l<!<t 1 sfffar! fawtff^ Wf ^5 C.»Tt(.«l« 

Wffas ^?T, ^ 1 ?°! ^T^-fafaRTT W ^Cff 1 ?fTCR J l fa'fftWKR' Sf^RT *K =1 ufl 

(Mm ^ , w : j[ fwrf<ra ^ 1 fastm w\ w «nw i 

Bim-rw^ = (wf^f ^sf-fafenr + fa^fW ^^-fafaRt) 

: C^nfam « CTffanm Crufts CTO CTtfaffPT *19^ V*i^S*i ^ W 

C>) l faij | 5) ^rnpT (Na + ) ^ ‘ i lfa c f® ?PIR Srt^r ^f^-fafaRTT I C^'IRh 9 T^n < l tC'T^’ >2^ c f 

CgsRTtW 'SIIXIH (Cl - ) 4 ‘ 9 tfa e T® i Rsrf^ 5 ! ^T^-fafaRTf I 

N a -^ Na + + e (Wf ^-fafaRT) 

Cl + e-> cr (fem ^sJ-fafaRTT) 


O.io ► 




Na + Cl-> Na + CC (^f-fa^m) 





























































































































































































































§. ’ s it. <rop 


TjpittR 




TOT-fTTOT ^^-f^tyflR? «rnR-frz*rcS*r jrtftwct? fajat: 

i. afro 3nJ»ft faftHiftw ^ ^twm tojot wr wr w i 
ftftMiw firo? « tot* te%5 w 53 i 

o. Rto^ « TOP *wm^r ctTto sNro w *r?ut ws. ^ct^wh wn «to tot 

^TJt ftrTO W I 

8. «^fnfNrt to n4* «i nwt* rofro wm-Frnm ^«f-*i#wT <mrwi 

a. faTOcw wr *rto 'ai^iw ^iftwcr? 'SRtro tor?% ^rtt cro to tot 

W #|Tft ftfTO W ! 

'jj. tosw tot *rttr Tftrc^ 'sr^TO TOfro totw% troTtr? ^ttt ctttwt w i 
t. tocw ^%®r wr *ntw Tkw tot «rcsw% *rto h + to* TOfro cro to 
faTOT w-l^fsRrr <ff wr w i 

br. fff *£ftffonrta a i3 crorr ^tr cftcr 'aifaiwM tpht ^nro fw»T wm tot ROmi* 

%ro h 2 o w i 

fc. TO TOT TOTTO TOT-ftTOTO TOT ftTOTs WW TS.TTT « TOT* T*®T* 

$1«MiEh *RTJt TO TOTt TITO I » TOT TO-RQl>3l TT ftTOT TO-frftRTtFP TOT^TOT 2, 

3 ,4,5 ^sTift txtit wr «t wr torr^t® to i 

io, tot ^-frfaRir« Ittot TO-fTtror cm to - TOT-ftroT cm w t 4 TO-Tfroro 

2fETRf% ‘T*te TOR 5 TT TOT-ftTOT *ff TftWCT ^TftRf^® TOHTqft <m TO 
TOR<!> jiSI^mT (TOT 4JC3 Tll<P i 



te<R[ - «.^o : 

ftafTfT® RRwiitort cw croft TOT-ftTOT ftfwr to cto croft TOT-ftroT ftfom to tt $cpt 

TO 4TX 43T 'TOT TOUT W i 


>. Na 2 S0 4 + Ba(N0 3 ) 2 -» 2NaN0 3 + BaS0 4 

«. NH 4 N0 2 -» 2H 2 0 + N-, 

<t. 2KI + Cl 2 -> 2KC1 + h 

T. 2Na 2 S 2 0 3 +1 2 -> 2NaI + Na 2 S 4 0 6 


2CuS0 4 + 4KI •■—^ Cu 2 I 2 + 2K 2 S0 4 + I 2 
8 . CuS0 4 + 4NH, -»[Cu(NH 3 ) 4 ] S0 4 

4. 6NaOH + 3C1 2 -> 5NaCi + NaC10 3 + 3H 2 0 

br. 2 CuS0 4 + K 4 [Fe(CN) 6 J-> Cu 2 [Fe(CN) 6 ] + 2K 2 S0 4 


2CuS0 4 + 4KI- ¥ Cu 2 I 2 + 2K 2 S0 4 + I 2 «Q frftjTO CuS0 4 CTO Cu 2 I 2 ^ KI CTO I 2 TOt^ I 

+2 ~1 +1 0 


CuS0 4 - > Cu 2 I 2 KI-> 1 2 

Cu-$<$ TOT WjilT Tto {+ 2-> + 1) ^ TOtftfror TOT ^Trt'^% CTCTO (- 1- > 0) I 

rosft 4i frfSRnftw cuso 4 ^ frror « ki w tot i cto? ^ Pifthuiftc^ tot-Ittot erfror 

^Tft^ W, ^ 4ft TOT-fTTOT ftftRft i 

ftmw 4T (1) *R ftftFTO CTOTt T<JUl<-j[4 TOT ^RTTR Tftr^T W Tit I 

+] -2 +2 -l . +] -1 + 2-2 

Na 2 S0 4 + Ba(N0 3 ) 2 -> 2NaNO ? + BaS0 4 

4] ftftRTO ‘'TOT-fT'TOT TTft *T? i i|ft TOlT-tTORT ftrf3RlT *TT | 

Fe 3 0 4 + CO- ¥ 3FeO + C0 2 4 ftfTOTftws TOT-ftTOT ftRR TOT ^TjR ^TTTO TTNIT i 

+2.67 +2 +2 +4 

Fe 2 0 4 + CO > FeO + C0 2 







































































































































































































Fe 3 0 4 Fe *RRt^T Wf TORT + 2.67. C*t^ Sffefl* Fe «5tm + 2.67 0*1^ 

C^rra +2 m I ^tCSf^ 2f% Fe ^gfm JR*&n$PT (+2.67 - 2) = + 0.67 1 

.-. 3 fl; Fe T5RJ Wf *WlJT4Spr 3 x (+ 0.67) - + 2 | 

c wr^ ^R^tir +2 wc <f c*ira +4 1 wt<n4m 4 wm tr^ut^ (+ 4 - 2 ) = + 2 1 


^m e f-fwf^ c r f^faRit^ Siihum fes ^r«r ^t ttff - 


i. : I 

mW^-ft0Rir : F 

fterliM ; C 

f 

Wf-RetkH RRwiI it 

vs. RQhii 

wm 

f^rm'sra-faOHJi 

'e + Cu 2+ -> Fe 2+ + Cu *. ftfaRJT : 21" + Cl 2 -> I 2 + 2 C 1 " 

'e -+ Fe 2+ + 2e fW ^-ftfsRFt : 2T ->I 2 + 2e 

:u 2+ + 2e -> Cu fem : Cl 2 + 2e -> 2C1 

'e + Cu 2+ -> Fe 2+ + Cu wm-#S?m f^RTT : 2r + Cl 2 -»I 2 + 2C1" 

Mn0 4 “ + 8 H + + 5Fe 2+ -> Mn 2+ + 4H 2 0 + 5Fe 3+ 

5Fe 2+ - > 5Fe 3+ + 5e 

Mn0 4 " + 8 H + + 5e -» Mn 2+ + 4H 2 0 

^fRr B r-fi«iiuH RQhii 

8 . I^Rft 

Mn0 4 " + 8 H + + 5Fe 2+ -> Mn 2+ + 4H 2 0 + 5Fe 3+ 

Cr 2 0 7 2- + 14H + + 6 Fe 2+ -> 2Cr 3+ + 7H 2 0 + 6 Fe 3+ 

6 Fe 2+ -» 6 Fe 3+ + 6 e 

Cr 2 0 7 2 " + 14H + + 6 e -» 2Cr 3+ + 7H 2 0 

«ff3T B f-R«flH‘t RldMIl 

ff. t^faBiT 

R«tWM ^-ftOnii 

Cr 2 0 7 2 " + 14H + + 6 Fe 2+ -> 2Cr 3+ + 7H,0 + 6 Fe 3+ 

H 2 0 2 + 2I" - >20H“ + I 2 

21 > I 2 + 2 e 

H 2 0 2 + 2e -► 20IT 

'Jj. RQhII 

%tm^-!^3RiT 

H 2 0 2 + 2r -» 20H" + I 2 

2S 2 0 3 2 " + I 2 -> S 4 0 6 2 " + 2V t 

2 S 2 O 3 ——) 2 S 2 O 3 + 2 e —> 84 ©^ + 2 c 

I 2 + 2 e -> 21 ” 

r. ftfirar 
wrpt^-Mbit 

fosrm ^*r-f^fer = 

, * / 1 

/ / ■ . < 

x 1 

^m-fwm e r t^Rrr : 

2S 2 0 3 a “ +1 2 -» S 4 0 6 2 " + 21" 

2Mn0 4 + 5H 2 0 2 + 6 H + -> 2Mn 2+ + 8H 2 0 + 50 2 

H 2 0 2 -> 2H + + 0 2 + 2e - 

It, 5H 2 0 2 - — » 1 0H + + 50 2 + 1 Oe 

Mn 0 4 + 8 H + + 5 e - >Mn 2 + +4H 2 0 

IT, 2Mn0 4 + 16H + + lOe -> 2Mn 2+ + 8H 2 0 

2Mn0 4 + 6 H + + 5H 2 0 2 -> 2Mn 2+ + 8H 2 0 + 50 2 
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- 9.^ : 

faQj.il |®wit<> orMH-faetkK ^-faQj*ill WIM : 

*. Cr 2 0 7 2 “ + 3H 2 0 2 + 8 H + -> 2 Cr 3+ + 7H 2 0 + 30 2 *. 2S 2 0 3 2_ + 1 2 -► S 4 0 6 2- + 2r 

9. 2Cu 2+ + 21“-► 2Cu + + 1 2 8 .10 3 " + 5r + 6 H + -> 3I 2 + 3H 2 0 


>* ■'ff ^ifrwr«*rf-fl9rar □ 

to fafaRrw ^tf-faRBii fcun ^ar w- 

S>. ^ H 2 SO 4 f* KMn0 4 ga«f am FeS0 4 Wto l 14 Bfta«r-fa«rHH fafiHlH C^ 3 f- 

fafSRlT : L0FeSO 4 + 8H 2 S0 4 + 2KMn0 4 -> 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0. 


•* gtc? mHHMfr ^rm% 

1 OFe 2+ + 16H + + 2Mn0 4 “-> 10Fe 3+ + 2Mn 2+ + 8H 2 0. 

% 5Fe 2+ + 8 H + + Mn0 4 "-> 5Fe 3+ + Mn 2+ + 4H 2 0. * 

5fm ^^-fafaRTT: 5Fe 2+ -> 5Fe 3+ + 5e.(i) 

fastis ^-faQj.ilI : Mn0 4 " + SIT + 5e > Mn 2+ + 4H 2 0.(ii) 

(i)^'s (ii) ^ cm 

5Fe 2+ + 8 H + + Mn0 4 “-> 5Fe 3+ + 4H 2 0 + Mn 2+ . 

% 1 OFe 2+ + 16H + + 2Mn0 4 “-» 10Fe 3+ + 8H 2 0 + 2Mn 2+ . 

'SIMM faQj.iiifBa ^unsI^ 1 3=i^Fa c i1tow wf— 

10FeSO 4 + 8H 2 S0 4 + 2KMn0 4 - > 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0. 

| 

<4 >iSf)w$ fa Own ^ftwr i 


*. ■PJ H 2 S0 4 ^ K 2 Cr 2 0 7 S^T TOT FeS0 4 Stfto 3^T | 4 faRKUHl C*m- 

fafaRTt: 6FeS0 4 + 7H 2 S0 4 + K 2 Cr 2 0 7 -> 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 

^umi* to w% to^r— 

6Fe 2+ + 14H + + Cr 2 0 7 2- -> 6Fe 3+ + 2Cr 3+ + 7H 2 0. 

« M-faRHIl = 6Fe 2+ -» 6Fe 3+ + 6e. 

tom ^^-toRTf s Cr 2 0 7 2 “ + 14H + + 6e-> 2Cr 3+ + 7H 2 0. 

^rm-tom W fatot s 6Fe 2+ + 14H + + Cr 2 0 7 2 '-> 6Fe 3+ + 7H 2 0 + 2Cr 3+ . 

'ailii^ii RRMiiflJa «rtW!W 1 ^vtk^ir&w aiMfa* 'Sii+lta Wfwi- 

6FeS0 4 + 7H 2 S0 4 + K 2 Cr 2 O v -> 3Fe 2 (S0 4 ) 3 + 2MnS0 4 + 7H 2 0. 

14 q3fawiM$ 's||4>iw faRMiifik i 

o. ^ h 2 so 4 w kmh0 4 w ^rwito iato (H 2 c 2 o 4 ) a*fatomrww-tonm Sr^aH 7 ? i 

fafam : 2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 -> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 10 C0 2 . 

^iiiH(.4 to arwKa Pnpi- 

2Mn0 4 “ + 16H + + 5C 2 0 4 2 '-> 2Mn 2+ + 8H 2 0 + 10CO 2 

wm ^-fator: c 2 o 4 2- -—> 2co 2 +2e.. 

fa*tlUH : Mn0 4 “ + 8H + + 5e-> Mn 2+ + 4H 2 0 


(i) 

(ii) 
































































































































































*f3J 







(i) ^ 5 m \« (ii) ^ ^*fl<M<-n^ 2 w *\tmm, 


> 1QC0 2 + lOe 


5 C 2 0 4 - 

2Mn0 4 2 " + 16H + + lOe 

(iii) «(iv) ^ ^51^^ cm ^sm- 


> 2Mn + 8H 2 0 


. ... (ill) 


(iv) 


2MnCXf + 16H + + 5 C 2 0 4 2 ~-> 2Mn 2+ + 8 H 2 0 + 10 CO 2 . 

<$fl> ^rm% mm fifcHJ tl frfl i $ m « m k + « so 4 2 ~ 

>M(<m wn w %m- 


2 KMn 0 4 + 3 H 2 S 0 4 + 5H 2 C 2 0 4 -> K 2 S0 4 + 2 MnS 0 4 + 8H 2 0 + 10CO 2 . 

4 Tfttwlt WIM >IW«'I^ ^frwf 1 


*rg H; SO4 m K : Cr 2 (> 7 S^ f<lf 2 RJ !3 SfRK-fiwflFr Ur^'tS'R I 

RQhiI t : K 2 Cr 2 0 7 + 4H 2 S0 4 + 3H 2 C 2 0 4 -> K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 + 6C0 2 

cvic^ 'siito m fair wrca fSww- 

Cr 2 0 7 2 ~ + 14H + + 3C 2 0 4 2 “-> 2Cr^ + 7H 2 0 + 6C0 2 

# 

^-RQhII : 3C 2 0 4 2 “-> 6C0 2 + 6e 

f *mm ^-fafaRTI : Cr 2 0 7 2 ~ + I4H + + 6e-> 2Cr 3+ 4- 7H 2 0. 

fm-%m 1?f3F?rr: Cr 2 0 7 2 “ + 14H + + 3C 2 0 4 2 " —> 2Cr J+ + 7H 2 0 + 6C0 2 

i* , 

(Ulfft ^m%r »«in;<i wi^ i ^r*r « ibf fa*p K + « so 4 2 ‘ 

^*TW?r ’!§taRT B lfi> 

K 2 Cr 2 0 7 + 4H 2 S0 4 + 3H 2 C 2 0 4 -» K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 + 6C0 2 . 41 

TOTC3 fcGBf«fRW-R«rlH*l WiMIlIB* Tfftwr I 

^ H : S0 4 ^ KMn0 4 H;0 2 43T TjTttfM* I , 


faCfrill : 2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 . 

fffre mw* to ■H$]+4HfBl4 ^ l y t O T 1 »NOT- 


2Mn0 4 “ + 6H + + 5H 2 0 2 -> 2Mn 2+ + 8H 2 0 + 50 2 . 

WR ; h 2 o 2 -> 2H + + 0 2 + 2e.(i) 

m : Mn0 4 ” + 8H + + 5e-» Mn 2+ + 4H 2 0 ..(ii) 

(i) ^ sfftWtW 5 3HT « (ii) ■>1^'^ e r 2 ^TST fl*T TOOT *Tf8?r TO, 

^*f-f^3Rn : 5H 2 0 2 -> 10H + + 50 2 + lOe..(iii) 


: 2Mn0 4 " + 16H + + lOe-> 2Mn 2+ + 8H 2 0.(iv) 


* 


(iii) ^ « (iv) ^ ^5t?T- 

WR*r-%fW f^RII : 2Mn0 4 ' + 6 H + + 5H 2 0 2 -> 2Mn 2+ + 8H 2 0 + 50 2 

4$$ ^mr% i^QwiinSii ^trwr i m « m fro k + « so 4 2 

w?r- 

2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 

4t %cpf^ *i9 | 4^m i 

















































































































































_>j f*tWTO - : - ' ” j 

fccrer ww-%m ^Rjro?rr ^anro ttroarr orarfro ^ptm fa*fHTO i 

i. 4^#?? KMn0 4 FeCl 2 TO WsH-fV^T^f t 

*. virfSfffa K 2 Cr 2 0 7 m ?f H 2 S TO Ul^-H I 

«. TO H 2 S0 4 W K 2 Cr 2 07 5TOT H 2 0 2 TO lW-ta i 

8. ^rai prows gsjw i 2 to wr-tew St?q|*h i 

<J, NaOH TO §*1^C® Zn TO NaN0 3 TO ftfTOT smR-$W<JQj3ty vpm I 

As. TO H 2 S0 4 K 2 Cr 2 0 7 H^T KI TO ’SltOlTO I 

^ i 

3. ^fSpifa kio 3 « ki to sron-fasTO*! i 

v. to h 2 so 4 w K 2 Cr 2 0 7 s^tch so 2 to WBFT-f^m 1 

^ ci 2 so 2 ^ttc^ i " j 

io. HjOi asw ki TOWt^ftBTO^toWjTOi i 

ii. to h ? so 4 ^ KMno 4 m ?t ki to em-fTOfiwI 

>*. Mn0 2 TO H 2 0 2 W ^TW l 

>«. Mn0 2 « HC1 C? ^<TW I 

• mftfo? wh ^rww • 

'fcnl^rl i ; TO H 2 S0 4 J3 ^c* 1 TO* t^il^l ^1 ^c*il 1 4 j i" v j k f«lc < i Ul^cljS •'MC's 0.05 M 

KMn0 4 S^Rf SOrnL TO«R«I*H CTOSBr^^FTO TOFT TO ft*? (Fe = 55.85). 

: TO H 2 S0 4 *5 CTO 4^1'$>'£> ^C*J FeS0 4 <K3 I 

Fe + H 2 S0 4 -> FeS0 4 + H 2 . 

55.85g . 151.85g 

FeS0 4 W KMn0 4 TOT I 

10FeSO 4 + 8H 2 S0 4 + 2KMn0 4 -> 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0 

4 TOT-ftTOf ^ CTO TO, 2 mol KMn0 4 = 10 mol FeS0 4 . 

.-. 1000 mL 2.0 M KMn0 4 S^ e t Wtfro TO 10 x 151.85 g FeS0 4 C^ 

50mL0.05MKMn0 4 5? c tWttTOTO ‘ = • •'°- X ~~~ 5 -° X °' Q5 = 1.898125 g FeS0 4 CT. 

1 UOU x 2 

151.85 g FeS0 4 TOtW% Fe = 55.85 g ' 

1.898125 g FeS0 4 TOTC TOSf% Fe = ^'^^g^ 625 = 0.702753 g 
TOTO, CTOBT ^TO TO 0.702753 g I 

[TOT-f^TOTO wfc TOt«l *UH4 2 mol KMn0 4 1000 mL2 M KMn0 4 a^T 

- 10 mol FeS0 4 = 10 x 55.85 g Fe. TO^tW STTOTOlft* ftqflTO St$C£j*[CTO TOSftfTO Ws «|^<H TO 
4<C9< TOf STOP TOTO ^FFTt TO TO %¥ TO t 4CTOS TOP# Fe TO TO *T Cffto FeS0 4 

TO TORI TOTO Fe TO T0 1¥* TOt GSRT l ] 

, - - | 

Sil^nH 4. : 4.0 g '®CTO C'll^k^ 250 mL TO H 2 S0 4 4?l'^'o TOT ^TTI ^ STORT 25 ml . C$ 

<mc.\d 20 mL 0.05 M K 2 Cr 2 0 7 JT^CTO SjCllI^ TOT C*TfTOT TOTT CTOFTCTO TO I 

^fSJT^H : Fe + H 2 S0 4 
55.85 g 


^ FeS0 4 + H 2 , 
151.85 g 
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K 2 Cr 2 0 7 + 7H 2 S0 4 + 6FeS0 4 - > K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 + 3Fe 2 (S0 4 ) 3 4 

’fltTOf 'fps <mt ^rm- I mol K 2 Cr 2 0 7 = 6 mol FeS0 4 . 

1000 mL 1 M K 2 Cr 2 0 7 BOT WflW 6 x 151.85 g FeS0 4 

20 mL 0.05 M K 2 Cr 2 0 7 W ^C?T =--- = 0.9111 g FeS0 4 C$ 

.'. 25 mL FeS0 4 ^TWT FeS0 4 = 0.9111 g 

250 mL FeS0 4 B^Rf W FeS0 4 = 9.111 g 
151.85 g FeS0 4 £fOTfW% Fe = 55.85 g 

9.111 g Feso 4 ftytg g fnrm% Fe = 11 = 3.351 g. 

wttdwn = ( 4.0 - 3.35 i)g = 0.649 g. 

* : 20 mL 0.05 M KMnG 4 B^FRJ W 2 mL 1.0 M H 2 S0 4 cm (FTsm^TT ( 4 B^t ^Rrr 15 

mL 'Slltl'bwfl H 2 0 2 <OT C*MI <MI m l H 2 0 2 B^RT WH 2 0 2 ^ 1 *5^<tfa*rt' e rft#r^?r | 

* 

: 4#^?r KMn0 4 H 2 0 2 iW 

2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -» K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 

^Rr e f-f4'sri5i''t csm^t- 

2 mol KMn0 4 s 5 mol H 2 0 2 = 5 x 34 g H 2 0 2 

1000 mL 2 M KMn0 4 W = 5 x 34 g H 2 0 2 

„„ T „ „„ m 5 x 34 x 20 x 0.05 

20 mL 0.05 M KMn0 4 B^ s -— QQ ~ - = 0.085 g H 2 0 2 

15 mL H 2 0 2 W STf®’ H 2 0 2 ^Tt 0.085 g 

100 mL H 2 0 2 m W «ffff H 2 0 2 -^Tt ~° 85 * 100 = 0 .5667 g 

TO0B, B^t H 2 0 2 4? 0.5667% (W/V) I r 

: 20 mL ifos * 15 mL 0.25 m 

Na 2 S 2 0 3 B^f? smw*\ ^*1 Cu 2+ 'aiUJW* ft# ^3 1 

2CuS 0 4 + 4KI-> Cu 2 I 2 + 2K 2 S0 4 +1 2 

#5^ I 2 Na 2 S 2 0 3 ftSitfts 1 

2Na 2 S 2 0 3 +1 2 -> 2NaI + Na 2 S 4 0 6 . 

«p ^twr cB*fr ?m- 

2 mol CuS0 4 = 1 molI 2 =2 molNa 2 S 2 0 3 . 

1000 mL 2 M Na 2 S 2 0 3 B^t s 2 mol CuS0 4 = 2 mol Cu 2+ 

**. 1000mL2MNa 2 S 2 0 3 B^t = 2x63.546 gCu 2+ WRRT 

it ^ 2x63.54 6x 15x0.25 _ ^ 

.. 15 mL 0.25 M Na 2 S 2 0 3 SOT =- 10QQx2 -= 0.23829 g Cu 2+ ^TRPT 

TOOT, Cu 2+ TOPTff 0.23829 g *| 
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gfggmwggrgg 







o. 


44 - 'OA'S : 

5. 20 mL 0.03 M KMn0 4 34Ft 2 mL 1.0 M H 2 S0 4 cm 44t gC4T i 3 SM 4141 15 mL 'Sfmm 4*141 

411444 (D) 4M W53<Tlt4'BlStiJS <Ml -01411 (n) *IWW&if4t«fir (MMI4 44*1131 Mg^g I $S4: 0.2M f 

t? 44T cgreK4 gg h 2 so 4 3 «tr« w#f g:«rc45t4 T>f§ajt> <mo® 0.05 m KMn 0 4 

ggc'fg 35 mL I fM $4414 : 0.48868 g I 

10 mL 44444’ (II) >IMC*NJ 3^*1^ g^'ffeng 'SrlRl'® 44tfs *1% H 2 S0 4 w 0.02M 4441314 10.2 mL K 2 Cr 2 0 7 
sgtggsttgmgg i ^nra^in) gproi? ^rrsn 34 ^ ^ggegg ■*r®44r * B f&=n ic f Mg 44 i 
$^4: 0.1224 M, 0.683604% (W TV) I 


s. o,25 g 4Rtg «C44tg g^ff^ttg si#® w® 0.02 m 4441314 w 314^4 L^f^rgtrr K 2 Cr 2 o 7 

34 Sfcgm? $34 : 13.7176 mL I 

<r. 1.5 g «egg 34 $441 C4T$K4 25 mL ®rg h 2 so 4 34^ gftf® 441 gcgr 1 3 3fgf$g g**}*#^ 

44re 0.04 m 25 mL KMn0 4 04^(4 gg 1 cgigfg tot Mwr gwar mMin Mir 44 1 

$3$ : 74.4666% I 

'b; 3.5 g 4f5f ^ftrr 414TW 'StHW 4<TC4 )0.5 mL 0.02M K 2 Cr 2 0 7 34m ®fcST5R ^4 I ^444fgf® 

4S(wftc« £Ff® cw *imi*mJS 4 *r®44t gMn Mfg44 i $34 = 5.4666% 1 
% 0.25 g h 2 o 2 ^ 44r® 0.02 m 10 mL KMn0 4 S4W4 srcgm gsg h 2 o 2 34 

Mwg gigMir 44 1 $34 : 6.8% (w/wj 1 


b-. 0.75 g grc2 t ttf44 sirm i feg g p 4 i *ffM4 Mtifi* 4 <tc^ 20 mL 0.095 m Na 2 s 2 o 3 ggwg sngm gc*r ^nfgw 

fgswtggtg it f , ®g5grf4.>iiw 444144 1 $34 1 32 . 1733 % (wav) i 
h. 6.25 g 5 gifts' gflf4 4^4 150 mL 344 441 gcgr i 3 34t44 10 mL Mg 'stfvfos ki 344 

C4T44igf4g3; I 2 C4 S&OjS 44C« 9 mL 0.1 M Na 2 S 2 0 3 S4t44£lW1®H 4141^4*414 4Mt*kfcl 

44441 4fgg(4 Mg 44 i $ 34 : 34 , 452 % (WAV) i 

10. 5 g ItfM *tt 5 ®igw 4 tM® gtff^ w 500 mL 344 3 ^® ggr ^cgr 1 3 gg^ 10 mL 3 ki 344 
C 4 T 4 gscg Igg^ grrcgtf® 4 ^ ggc® 15 mL 0.08 m Na 2 s 2 o 3 34 C 44 fifcirtsi^ ^g 1 4 f^®Kg gfeg 
(jPlRwg *r®gs^| 4fgg|4 Mfg ^41 t$gg; 42.6% (WAV) 1 

11. 3^ <pfi<t-)M ytw 20 mL ki 'a 10 mL kio ;< gg4 Mg ^ MgMgsg gtwn Na 2 s 2 o, 344 gtgt ^4t 

gpg I 0.2 M 4441314 9.5 mL Na 2 S 2 0 3 34^44 2»f4 47^ K10 3 34C44 CTM4 *HHI3! Mg 44 I 


^4 : 0.03167 M. 


5^. 0.37 g 4^4 fWIW 10 mL 3fM® 3%f® 444 CaC 2 0 4 34 4M ’args^g g4t 4C4T \ 3 

^41^:44 4WT alcgt'ejwg ■^f^fg’iS’ H 2 S0 4 C4t4 4SC4 CaC 2 0 4 34 344W g^feRg w#4 44^5 15 mL 0.08 
M KMn0 4 34C44 £Rgm 44 I ^4 CaC0 3 « CaO 34 4^41 4Mt4Mg^4 ! 

^54 : CaC0 3 81.081% (WAV) « CaO 45.4054% (WAV) I 
541. 1.5 g NaCi 34 ^#4 344 C«tt4 gs#4 4^415® 4^4 311M6 0.095 M K 2 Cr 2 0 7 3 4 34^14 S)Cill«M? 3 

43 3T4 | gPlM ^4434^4? ^4 : 44.98 mL K 2 Cr 2 0 7 344 f 0.91025 g Cl 2 444 I 
58. 0.1 M 444(31(4 10 mL (44^4(4 34(IWl3 044^ 3°^fen4 BfaBlJ 44C® 0.04 M 44414(4 K 2 Cr 2 0 2 34 

gggscgg afcgm? fcag s 8.333 mL i 

5<h 0.15 g $m C4t4(C4 vr% HQ 3 4 Di J^NtC4 3%4 4R4 Fe (0) 344 ^41 4^f[ I 3 04W4 Fe 2+ 

«il(5® 4»C4 Fe 3 * 3 44C4 0.025 M KMn0 4 34 4W '3ig®W4 SfCKl^SR I4?(t4 44? ^54: 21.4855 mL. 

5*8. H 2 0 2 3 4 341^ 4^[4T4 10 mL 4MT4C4 Bl^CJaB 44C4 ggsmr$W4 0.2 M K 3 Cr 2 0 7 34 2R4TBR 44 l 4144® 

H 2 0 2 34 4£4X H 2 0 2 34 4^441 4Ml4 Mg 44 I ^54 : 2.04% (w/v) ! 

5% 3.5 g fig ggre 10 5 mL 0.02 M 3fgfeg K 2 Cr 2 0 7 34^(4 I S(4 t^ag 3f4 

cggtg gwwc&s g^4gr Mg4g 1 ^gg: 5.46657% (wav) 1 

5b-. 0.25 g « M4( cggm gwt#l!w g w ^4*lM 44W 0.02 M 444(35(4 4® K 2 Cr 2 0 7 34 

srcgm? ^gg: 13.7196 mL 1 


























































































































































































































: fm§kr*iar 


0.0894 g 25 uiL H 2 S0 4 S^WfT TOfl TP*ff«TW S%fs W ^»rt I 4 5f D 'J : foTrc S l $(Bfr nm 

0.01M KMn0 4 wra W ia|UMW4 fifCrtm? : 32 mL I 

^o. 250 mL a^T 1.4711 g K^O-, C^gft^^T, 4 B^fT 20 mL. C*P ^TC<T 'Slf&R* KI B^T (TTR TOT 

I 2 ^ 45^1 3^ i ^US 20 mL Na 2 S 2 0 3 a^m 2K3T7SR mulWMWG Wfa 'JIMt 

^frr^r i (K 2 Cr 2 o 7 = 294.22). : mart 0.12 m 1 

3>i. 20 mL 0.05 M KMn0 4 g^PRl ^ICTT 2 mL 1.0 M H 2 S0 4 OTffi 4SR1 C^TlT l 4 3^ ^ 15 mL 4HltoW4 

h 2 o 2 aw <.4iwi nijHiw ^?rt m i h 2 o 2 a^Rr w h 2 02 aw i iwwt *iRhm R4« ^ i 

*WT: 0.5667% (W/V) I 



titoHR £fferr 'arar® 4rafa fro i fifarai* ?w% art 

#3sjm wnem #pt <iR# fantiiH ctt*t m*r w, foRwu Rpgc* *mr i 

4?rc SsRcRMre ^rt ^c?r i ws ^wt 'ara®, 

PifcsiM, cm=KWjif»R, Are, twlfa i ^spr t'MwM mShr ^ ^ mf sMh 

mc?r wmr i(fw t%g *frtw<r £R*fa mnr «nre i 

tew 4if^ gt tew mt?r i Pi'5*ii'»i « c^p?tjfe wr tew 4^ 4 ^ 
f^Wt^T oiw®, C?T5 te< mRT I v&'l*!. RR 44^ pH 4K.1 'if*!*]'®'! 1>W Rf I 

«rf®f& M"tcw wn 4R# pH %rr i 
s^m pH ^tr 4 -^Irl c®fw rw ^.(.*1 
«gm3i mfter 4^ g^m pH 

m 4} %rr wc$ «f*r ^r f^i*r^ mjffa 
M ca^rmi srf^w 
rwrt pH M *fft^=r rnsr i 

c^twr fgf^ ^fi’rtPRT 

ART 4)TTR 4Ri|& Mn>R ^?r 

«ran«R, m p h 

2K5R pH «M3M <PC4 I 

li|^(S*IW<l SP'RR Of IW’W 

’Bltdi’rtCT? «RI 1^2^ ! 

\6iPi4i tfif$p& mrsr c^car R^tw w ^ i 

'St? gglm ^tg"^RT: CTT^fW I \ 4}fm5 ^gtsr : '(ijvll^ ?f c? 1 ^ I 

’sjtj iiPnij gg|sr ^t?r = cm ; w<ui^R i arfSiw <^fsi ^ : c^iwi i 

c?sfwr *mr^ fe-nw w £RK ^ *jm- 

i. Rc^*lt« g*f ^rtt « ^®T ^5 ^ I 

5:. mft?r « ^#71 WOT ^f<T *n*% WU 4)^R% mtfrt >i4Cbty «RM I 

«. M ^ i h + '*>m*$ w *ihhmr mx^rr ^f ^?r 

mflr *tftro Rtmgi am i 

8. otTOTWR f ^t(Jl^«tW<I WfC4^ M wit *lR^Rf«'^ m \ 


1 


pH *tR^Mi 

43%5 g-qcH ^ 

mRr ^ 



m , 

wr 

1.2-2.8 

f^n^r^s 

c ? rt 5 TT%^rt B T 

W 

3.1 -4.4 


«TM 


4.2 - 6.3 

PiUiir gg*r 

^f®T 


5.5 - 7.5 

CW 

^Tf 

^1 

6.8 - 8. 4 


■ ^f 


7.2 - 8. 8 

CtMtNllRH 


C^n% ; 

-_ i I sWj .,■ 4 

13 -10.0 









































































































































































































t. *tt. ($$ m)-sw 


v fter s n c iMa tot?r 


'S\ 5 e l 


fTOror TOites fto teto fSrc®f*rc^?r fSw i ctortt ^cairor cro^ teTwroror w=ter to 

i£)f7(w w ij^r to tot i , ajfhr teftoro* tottto ha ^tscto to toto swi tot to i wto sro wfto 

feto 5 HA ^ tewfea TO T 3(spft (A - ) TO I 'SiftMiters ^ HA « TO TO<T^ A 

ai i TOra ^ to wi i cw- toto ^rw® to cror ha to ^4 fto to^ to a - w*ih<i 

•^r to 1 (to^stw teiftmcTO cronr ha to wf ^tk to^ to toto a - tocto %r to 1) 

HA + H 2 0 ^ H 3 0 + + A“.(i) I % 

(to) TO (^p) 

w- w i csfc*iii^ (i) m *pftwr wfor gro tetotrro atotof wwre r qra 

fto 1 tetocro sfm TOi?r$ aifrotfas wt ha froc<s giro t 

Tartar tofter g^f tester t to® wm wr £ grot h 3 o + wttto^ oh - w tot «t*ifw to *ftter ^ 
^sm (h 3 o + + oh - -> 2h 2 o) tow wzm to to to to i ^ ha oir toto 

TOT fferr TO A' TOTO TOiait ^ter TOt STO^ ar«ffte WTO* (A - ) TO TOW TO 1 

’arO'S, wto TO 7 W toto TO® TO TOW TOP TO «TO I 

HA + OH' ^ H 2 0 + A' (TOW TO) 

toto cto tetoro ^>rarrf^ to teto ^terwww i 



4 |^ : ^fe*T $ft*t ^C3T fifete 2 |*to fi*^ 


tear«.» : si if to toto wtot to stsfm Na 2 co 3 aro srar hcitow frftato 

i. to CTO TOfi> TOT SRT TO Tito CTOTTW ^CTO TO*# TO l 

TOftoTOip -sito to c*m aero tiitoj «R?rrTO cw w i 
«. C^ ^r R*IW teM 41 TOT 100 mL ^ (to TO awwb teC!t TO 10 foRB I 


yi^ter : ^to-TO ^W*fTO ctoi f^tomr spw to to^r cro fro^ apaM ©?p^pf ^tor tot i 
is tofro^ M <toro^ toijw to tetonf^ £f»to to^ i ^ttototw c®mt 

era toto to® ^r c^roTOto toto to tow i ^to toro TO?m c®ro fro wro 
gfwfro ^ i WTO totoro a< :c t £f¥® <pto w*f ^ toro ctoto toito i ^tetan 

TOt% carw cwtoi feroft ^ro tew to st^® *pw terra TO 1 1 

TOT TOfa TOT TO, *nw TOTOFW, TOT ^TO, ''fW TOWf, WWTT W^<T, TOT ^(f, TOT TOfa 

TOi^tef, w tot cto tetoro teto ter^tto tobt cttfto toto i ww to 1 ^ 

TOT wto CTO Wsa[tia tetow ’TOT fTOTTOT WTOtelteM (Anthocyanin) tof^to TOTW djffr 
TFRT TOTO Wf *lte<to W TO^WST i W W*TO ^ ^ ^ £ f p T^ter TOCW3 ^fWS TOTO CTOTT^t TOT 
TOT i £Ptote*iCa ^tTOW^T Wf TOTTO I 


























































































































































































































vMlr 




8. ' s TT‘ 5 Tfe^ ’ll fit's '©It^NC'sl gt RW *fWX 10 mL 1 SN^T iff?T <> f fife's if^T 

Hilton c*mr?5^^i 

e. frto mt<i<T toros i tosp^ <fe c^ nrat am fifatotow ^ i 

b. g?°r (tot gto ^c*t g?m ^r*rr sftroto to ’amr 'aijtftoH cro ^ ggm gto 

^ ^s 1 fsww totofc stwjct tont c^ftoT ^k w ^t*ttot ^r ?*f 

2 |#rWi 

S. (5^1^ £|^\D^« fiu'fit^ d)d$K ^<r>TD (ilfil'lJ *Sf"f<( I>r?'Cj*H £ffit>*jl <P<Jt< I 


CSrPT ^ITWT : to*fo IWT *fM 4IWWPT <?raT ^HT l *tm ^WPf W ’TO to StTOT-T <1>lK*1t ^T 
GUtf %5r ^iwim ^T l <fpTT3 <FTOt 'STST <M?\ <PT ^s? t d|f!> tom tow ^1W I 

umsr »n*r ?*f far tot? ?pto gg® ?< wr 1 ^**itw<t tot mr, tot #®i, fa>, w^n ^n^, to 
totof, ^t wr, ^r tot dim $roi? csjrpq torn £to ^rtos tow 1 




HC 

/ 


>CH 

\ 


HC 

/ 


c — =c. 


CH 

\ 


c= 


TO - *NW : to® « w totc? fiwm UtBwififa w.^ tot? to® «f*r*K fi-g ?fS*Mw fator 

W I to® ’TO torTO fo? 'illtwlwll!^ StT®^ d)fa® TOTOT dfilT W-rfei-Ofe (benzenoid) 

TOR ’¥T? TO«.»i ^5,(.**Mo<J'a (quinnnoid) fit^1t<s <PR1 l 

^{.TOmi® «l<t^lfl ?*f ® C^feMHI® an^lil ?*f TO^f I —c^ ^ ^ / 

'-J^IT* iilfit®" T*l(.*i*j ^1HPh wiw --~CH HC- CHt 

£Wf ^Tf t ^rsfHr c^ran^'b (>aftis srww) cvr t^tw) 

HPh + H 2 0 # H 3 0 + + PIT (^fiffi) 

cwtwppt <flf^r ^twi <#9 fem Tflajt smr ^ 1 ^Tmjw 

««n^ 1 dj g^T =dfvJHI Ph" AllilWd ^‘ 1> lf^t% 


CM 


6^4 


<2im5T« 'sr Rww g^*r ^i?w 

a^r ?3srt 3w ■*pr jpj«r 

^ ’^TfTrr ^TT 'S^r HPh 4 ? ta'SR 'smsrr ' 5 |^ 1 '»|R<!> 0 =c 

<?W$ m I 4 '*Mtttil Ph” w HPh 

'3pr?r ^ ^rm ^whoiw 


c 6 h 4 oh 

c 6 h 4 oh 


c«h 4 


c 6 h 4 oh 


0 




C 6 H 3 OH 


c^fcws ^ 

HIN) 


0 = c— OH 

f ^wHrafe^ 
(ctii ^T fHw) 




P ~ m : l>WS^^lwr i awpff g^t >#ro?r 


^t c^mt to R«hii c*r mw Na 2 co 3 w ^wto («.ff ^mifto) 

ctt ^?rfto g?m to mbf'i) (v.<t hci g^iw i?i^cS 5 g?m tot 

fto 1 l£]^ c®mr arfc to? hci ^ fto 1 

ifl^lpT C'ffRIt'HT mvfv Na 2 C0 3 «(ll,Hlfi >5Tl^ ’PtK I 'STfa C*T HCI W ^ C*ft> C^P®# 

TSmts ’to t 4 smn Na 2 co 3 g^m hci ctoh ’srtot to *\ 

sRTOft ^nwg^Tg?!^ hci toro tor 1 

: ettorrf^ toto nto Na,co 3 tot ^^<1 ssm g^m ^tw croi toto *to 
hci (alto? sftroto tot s 5f?rS^ ^c?r 5 ?^ srf® ^rtot to - ^rt ?? 1 

toto ftwM si< 8 ^f« toto W w 3?r 1 

Na : co 3 aito ^-lafton <$& hci aito aito 1 Na 2 co 3 « hci 4 <t to^*Tw 

Tpmito RlUmllt- Na 2 C0 3 (aq) + 2HCl(aq) -» 2NaCl(aq) + H 2 O(0 + C0 2 (g) 



































































































































































































































gfWTWW gg[<H 


frftdiUHH ajgfsg>Na cm m v * x Ma = 

n A q b 

v A = hci ggm ^n?r^r, m a = hci ggwg whh wtot, n A = aptw fgfei»*jt*i ^gaf^qgvifi-gtosg 

cm ^TWIT = 2; V B = Na 2 C0 3 gWW '5flW, M B = Na 2 C0 3 ggWg <WW|g WTOT, n B = a|*m Igf&flUl 

^•fsRW# wwg cro = 1 ; 


V A X M a ^ VrX Mr 
2 “ I ’ 


^,V a xM a = 2xV b x M b ; 


. M 2 xV B xMc 

■ • 1V1 A - y 


hci ^to ggm (.aiHfl wtot fg*fg gw 21% Pitta ggwg toit gfl^® - hci i$g gf?nw fg'fg gsgr wt 1 

wwta ggm g°w w wht gm aifePitta ggw w csrKg^ g?!^* «nw ggwg ’siiarr w crotg 1 
csn^rmggg = mot L' 1 . 

/. im wtsng hci ggwg il gr 1000 mLgwfg%^ hci 4 ? gfto=36.5 g 


■. xM 


w 


n 


« 


H 


9f 


— 36.5 x x g 


nN«lPta» ^Sgi^H : 2 i*'©^\s aWW 0.1 M Na 2 C 0 3 BW | a^'o^g CTM^lRi '^jli'f^’ hci gw 
f^CT-l^ : fWI^W 1 

atciitaRI?! Vagif's : <pPkm|«i 2fT* <jfwG. fgrgt. stngLgspw ^twei i 


*ICW m\ : 

i. gjwto gtto gtfg m 5c?r msf* hci gw m to (rinse) gw m 1 ^w£ 5 gtomww 
gw fgw ^ gft^T gw m 1 gfc ^gw* w gc?r gf ^g gw to" mwf gw gw cwtig cwtfg 
ww> 'sw ^tgg>g $?r fsf$r gf milto-s arcwg fer w gws cgrorgg grgwg ^gm% w gw 1 

grfg gwt ftow W7tt to$g gw 4 w*w m m ms c^rmrgxr tow to ^ w 

^ttoglwgwsi 

®. W^Sg wr gw Wft*rs gfgfw hci gggw to to cm gw ct?g ^gj wwg 
grtotr tog gw w 1 ^g^ tw ww c¥tto c^Pitor gWww jiw cww ggc^ ^g ^gr gig 
w^wtgM^g^w^ggr'a t 

s. fgig& gRigy gfwrg am Na,co 3 gg e w gmr to to 4 gw m\ %g 1 5to ^wr ^ rc<s 

tor (nnse) w?r gr« i %gi£?r ggw ^to ^gg anw to jto wstg to to 

gww ftotGg ■g-araw cg-sgr w 1 gw f^frg^g ^grw ftow gw <$m gg gg cgc^ 

egg wg wrw ^gn^g gt?r fgrgeGg gg w gsg 1 f^:gGli)e<f> g?ggw gw ^ 1 ^gg ttg ?tw 

to wnwr w 1 wg ^f%to gw tot cwtm m to c?to ^rw 1 tma 

fgegtGg , ®gegg gtw «ew ^sgegg ftow gw w*f gwr gns^; w^wg wg gw gw g^r g% gw 
grs 1 f^gt 5 g 10 mL Na 2 co 3 gggw cto gsgr gfwm g ^^jH hot ws i 

<t. <pPwh gnrwggwg tot 1 - 2 cWW ar^f^ ftow cgw w 1 ggwg g^f wwr ^g *nw wwt 1 
4 ggw? gwT ^f^fg^ ang 10 mL gtfw gifgw ^sgw cw«ew w^wi ^ gsg i iftotw 

«*rcg*f wg^ gfgt ^ ^ |gsgr m\ gwww %gg wwrw gw^ 1 

^- nwws hci ggwg tog «w *m to ^sttr lewr hci ggwg i^r g& ^g tor gw 1 gjtog 
^ggs^ ^ to to gtow hot? tot hci gw cgw gs?w gigs 1 $ gw gstow ipiwto 
oifHWw gfto towg ggro «fewTOT mes gr^ 1 g^w hci gw cgw gsgc^ gtror ^g> 
gtor ggew gwr cww hci ^g cg*itt g^ cWiwg gw cgwtf% gw g'f *nw gsgw 1 ^ 
tt^tow sw^w twg ^Wfgsffl c'to torc^ 1 



































































































































































































































'SSo 


: faffa *f 3 f 


*ICamw>f biipR 5 !^ 3FOm ^TWT gfflWl 2-3 CTFf^T afa& g^a OT 5 ! Na 2 C0 3 5^*1^ 

e t*tfajsg> w i <xt gag Tift caHifa aia *rmg i grc# w 5 hci g^taa ^ar««a casa 

Tt^t WTR?T ftW <tia I 1JWC&H i'ST aft fl aftk *ihfa$ 10 mL 

Na 2 co 3 gaat^ g*f atmm% hci gawa «i 

b-. ^re k 7 # ^lfapr g*ag ^rt i afaam afaw spI^p widtow «?th ^ca 

(t^r i aam ^[^5 hci a^ ’srRTM faftf am a ^is'sc.-m g^mtsiT fafa i 


t? i %ajg gTfgt: aara Na>co 3 gag qmt hci gam aiarai fafom Tfst w= 


at^ataiT 

Na 2 C 0 3 

granfo hci aam afr 

aia^r hci aaHa «ihi«st 
(^ at^-^atf) mL 

jm* no gam 

a^ 'qlfl^oH mL 

aiir mL 

aft mL 

1 

10 




"* 

2 

10 





3 

10 






gggt = hci gaca? caiaia a*miai fata: wmat a wta awirfi 

g%maf& V A x M A = 2 V b X Mb 

2 V b x M b 2x10x0.1 
.-. M a =-w- --=.M 

V A 

v. = ams® hci aa gts^nasa i am ap® a am <ifru hci gacaa *M>iiai faff <t>w arc i 

f^wff afar hci gam tom osf^r i aataa am caw gacaa awr gft^» hci aa afana farm aata i 
hci gam am ' 9 (iMf%v t?t 36.5 g mor 1 

1 M aaaWta 1 000 mL gaCTgfw HC) aa alfalfa 36.5 g 

m n n 't n -t / j— 

x M 36.5 x x g 

hci gata? atargft^ hci =.g.L'V 

WH^I : 

i atc-stf cata> hci gag ca^saia w ■g^^sr ^sr^er^r <j>aw cga c^Ic^i 'sr^ict? hci at «rw at 
afapim iFtm ata acrat am 1 

aKaf* caw #wi jmc-sw Na 2 co 3 gataa toit hci cara amta *ma jfiw u^i^rta atw© ^ 1 

«. HCI g^IW ftTR te CTN i 

8 . gfit ^itatata aja^© hci gam arfar aaa? 0. i mL aa^rfap^ atasaaT 1 
<t. ^sri iftto Na 2 co 3 g^f? to «tm g-srafwr mft « ihc^ to ^ ^<rr gtgt 

^r^sf <nm 1 



. 0.^8 

«-wi 


^RFT- tfwRff i?i^da 4 R^ tjtwt g^r Rhjvw 'fps? ^i*iw<i affaH W(.?i?i cwcar ^m\ aaw Feso 4 g^r 

a^r w a aprr°r KWno 4 g^w?r »ii^twi tJi^e3S5 wg^c 6 ^ Fe 2+ a? a^rsna faff t 

a : c^M ^liiiovsi wf ^riacs KMn 0 4 a^t5 c j ic.<p«iff aarf 1 

afartff agK (Primary Standard Substances): CW *vM fas^ ar«3H am ^ 

$ aak at gaat^ fHfar cara faa >8 gmcaa aaatarm c^iw affair at? at, caga agrf^ attatff 











































































































































































































aJjfattf wf aai ^?r \ cw- ^aata taifoare <n<h 5 aaa (Na 2 co 3 ), *fGifaara vbi^t^iwU aaa 

(K 2 Cr 2 0 7 ), CWfe tc*H TFft^rfW 4 faw at ^iPia* (H 2 C 2 0 4 .2H 2 0), C<Mlfa\a (rffem $Wa ^tt 
at ^ 31 M'S (Na 2 C 2 0 4 .2H 2 0) t®Ttf*T aatf « 4Wa W ^TT aft ^ttfa aatsf I 

jT-^W 

crw^i 

i. ant 5 # aartf Rwr ^r?m nr«'?rf ata <sax atswa am?r ^faa faeat area 1 

02 s am am $nta!a ^t^ asr at 1 

«. '•uwwUQt'e anmaat m-^faaitmmaamm 'sbrto 1 

8 . afj^«niT c r^' i iw a^a^ama ^I'tffaa am ^a aaatart 1 

arema: ^ii^vsPi^ fataaiM *r$atfa ^ms *m& w smm w am aa 1 

(Tf^s^tR J 5)l’»l'^ ^tai^f (Secondary Standard Substances) : Caaa 1 'WMf at?3f ataT aater 

mapm aa, v&\ ^aa mrtofo sataa aaaw aa«ia arca arca aRaf&o aca ata 'sitiaw Mt+^iR >bji*[^ 

aaftf W ata «ttW I Caaa- aBlfatlR *lld»Ul*lwlS (KMn0 4 ), 4fa^ (H 2 S0 4 ), a>PtS<p C 3 TTBT 

(NaOH), catfetta «tranamw& (Na 3 s 3 o 3 . 5 h 2 o) tmtfa amf « ^taa aaa catmstfa aartf 1 

i, ifl'wmo fa^sat ^ra^la arsat ata m < 3 av j i^^* , i a»a w'S ft’oat aita* at 1 

m$a asmt*f 4 ta afaa^ ad> ataa batata co 2 , o 2 « w#a am w batata 'smm m 1 
vs. aittataa ma « arpasmt^f 4 ta«taa aaa^a a^ra ata ^a aata gaa am ata at 1 
8 . £Tf« aaawamKwia^f aaaimaataaattaarea afaaf^® ataam 1 

aiaaja: mafaa Rcaaw «K 4 H«r^l« saa «|*fto <,at*w»iR 'aatf ara^ra am ata atta 1 
aara «t 4 iiPH» gftvs gaa wr kmtio 4 aataa etw *i%awr fmfa ata <msat aa 1 ^tas 

*f%*t# Urn* ®riWa $ ?ftg n£ 9 rat< 1 aranRm RR% ^iroaa emra aaa to 

stiffs KMno 4 aaaw s 5it?S^ aam «t^5- *m$\ ^?n «rw 1 

2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 -> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 10CO 2 

^ k + ^srm « so 4 2 * fro ara faw- 

2Mn0 4 “ + 16 H + + 5C 2 0^-> 2Mn 2+ + SHjO + 10CO 2 . 

5 C 2 0 4 2 ~- lOe-——> ioco 2 

2Mn0 4 ' + 16ET + lOe-» 2Mn 2 * + 8H 2 0 (fa®fm ^a-aftWT) 

2Mn0 4 ‘ + 16H + + 5C 2 0 4 2 "-2Mn 1+ + 8H 2 0 + 10CO 2 (wm-fawiaa t>l$(Sa - H) 

4 URda-iwd afwt ^pff caar m- 2 mol kmho 4 s 5 mol h 2 c 2 o 4 , 

1000 raL 1 M KMn0 4 aaa = 1000 mL 5 M H 2 C 2 0 4 W I 

(ao o.i MaaaTamrKMno 4 aaa«i*%: PwfF a^ar c^mr sraur *uhw1!Rw to o.i m kmho 4 aaa 
z)>s'® ama i Pk.u^ 51 F^> 'sr^pfaa ^aR i 

KMn0 4 ^a sm atwfa^ 158 g mol’ 1 

i m aaam 1000 mL aaa srt® am^ srcam% KMno 4 ^car 158 g. 

1 *58 x 200 x 0 1 

0.1 M aaaian 200 mLga't ^arn^afcam% kmh 0 4 = : " - ' 1 ~ Q0 —— g 

= 3.16 g 














































































































































































« 8 ^ 

TO TOR C®1TO® 200 mL 0. 1 M KMn0 4 5?? alro ®TO TO 3.16 g KMn0 4 <RTOT 

I fa¥ far? TOt TOTO&fTO C®t??f m KMn0 4 TOTO ?TO ?T TOR ®T Wf tTOi TO | 
4? RWT w*t'l*f Rmm »iM«u fag W Mn0 2 4w>)H TO® I ^?fa® Mn0 2 STO KMn0 4 4? 1 ? Ill I TOC® 

£p5tfa« w i Shim tor ^g?fw ?rof, ®ror 4?? kmho 4 4? facgirot® to i ®tt KMn0 4 

4? 8TOH 5?? 5fg® ®?R TO? TOTSfTO CTO 4®^ C?fa *ffTOt? KMn0 4 (RTOT ^fas I 4TO4 200 mL 0.1 
M KMnO„ 5?? 2f$fa? 'SRI C®1TOT 3.16 g KMn0 4 4? 3.25 g KMn0 4 ?JTOR TO 3TO £fg® ®? | 

4 IR?C® efSTW 'ST^tfa® 4fa® W ?Rf I>|$c3T> TO - KMn0 4 5TO? ?f$® CTOfl? RTOM faf? 'TO fro \ 
0.05 M 1 4~ , JflR<P 4fa® 5?? atfafe : 

: C®?tfa® ®T$lfa® 4fa® (H2C2CL.2H2O) 4? ^t? RHfa® ®? 126 g. mol -1 . 

.-. 1 MTORM? 1000 mL 4fa® STO 5%g® ^tfa® 4fa® 126 g. 

.’. 0.05 M TOSfllTR 250 mL '^iPh* 4fa® g?C? 5%s® ®r?flfa® 4fa® = x ^9* g _ j 575 g 

lOtJO c ^ 

®I(.TO ?RT: 

i*. 250 mL TOTOR 4®ffr 'arRTOftfw |Ft® fa? ®TCTOTO? ®?f I 

spit®* TOT t.»i | sOl<a? > f*f1*l®lC<W ^TT^TTOT 100 mL ?lf®® *ttfa (TIM ®? l 
*. ^Jlcrm ?T 4 I«I«r5 fefar5|*i <uk«u*»i<] *l|$Jt4|J 1.575 g^raflfa® 4fa®C® 'S^FT^T I 

8. sprrsa tor TOrc? 4 ? toto?t 'sto ®?t 1.575 g ^ifa® 4fa®c® te 

itor? tot cror ®<r 1 

a. 3FFTO 1 «|{. c nR(.'0| ^tfro 'STO? C?I®CTO RfTOU ?tfa OT? To 250 mL ®rR®? ^ ®? 1 

(?) efTOT R^tfa® 4f^5?*lTO«J®®^KMn04STO?C?TTOrTO?iairfa%: 

TO5RTTO: 

4®fij sjcsijC^ 2 j«'o^v© KMn0 4 5?? TO ®fTOTC®t far? TOT TOlftf® fa?TC? KMn0 4 5?? TOT 
^(T TOR TO?, ^(7 RM iTO^ CTOTT 'TOTg^TO 5 ' TO", 

4^ <pPi <wh ^raii^i^ 4fa® g?ro 20 mL c$ fro 4<r tot towt fiTirr 5 

mL 1.0 M H 2 S0 4 (RR ^?r I 

0. ^ITOT TO^BT g?*TO SIR 60°-70° C ®tTOZ[r <TW TO | 

8. <[j'C?l^ sm ^ TO 5 iTO TO 1 4TO filial^ <?c¥^ TOI^T C¥fTO CRTO KMn0 4 5TO^ < ^ ' ^JM 

TOTO Spnro TOT CTO W 1 fiTTO KMn0 4 4? 9 ff?^T ^ ^ TO? t l^f4»H l U MnS0 4 
4? Mn 2+ TOH<1 £f®R? KMn0 4 4? fasffTO? TO^fa TO 4^5^® ^C'f? TO TOw ^ \ 

<2. %? C?C® KMn0 4 5?? CTO" 4?“ 4TO TO? TOWJFT IFfCTO «IM1WC«T 

?t®^® to i 4 ®tc? wc® «nror c?to iftcto 5 ?? ^ c?®fa to? to tor Rtfir to 

TO^, ®TTO 'JTO TO TO%? TOf .1! 

,s ,*j/. h '» J 1 

i " ( , 1 1 1 1 * i ( 

® 4TO TOTOr ^C?r& ?C® 2-1 C#f&t KMn0 4 5?? CTO TO <J>fa<Wf«T IF1CTO S?C?? ^ift C?sfa 
I ®TTOT 4??^? C®TTO§f^*R C*f?TOC^ I 5[J WC(3<1 C*t? < T1^ tTO TO 7 tTOf TO I 
S. 4®?®tC? TO?t IrTO ^ Ijf^'CS^R TOI^ 'TO TO^® KMn0 4 <5TO? TO®TO^ ®f6T ^C® fac? TO t 
®C? TOT TOC? TOTO? '5|rc 5*R '©TO TO? ?TC?Ct>? TO? 4?^ tJ|$cS"R CTO ?JC?C5? CTO ^ 

?1^®fc? cror ^ wfa i 


































































































































































































080 




g^nr 

41^5? 'TOTO mL 

liWC5< KMn0 4 TOTO 

TOTO KMn0 4 
g4C*f« TOBTO mL 

TOTOKMno 4 gsrc*fir 
’TfTOTO mL 

mL 

AlT*tl^mL 

i. 

10 





A. 

10 




0 . 

10 





TOT : tttoHCTO ^TO^ TO» <?NT TO- 2 mol KMn0 4 - 5 mol H 2 C 2 O 4 . 


M| = KM11O4 a^TCTO <MTO TOM = ? 

Vj = KMno 4 a^m = ••»•* 

M 2 = H 2 C 2 O 4 OT TOST = 0.05 M 

v 2 = h 2 c 2 o 4 'TO®g = 20 mi 

TOTTO : al^sW KMn0 4 g^CTO WHW TOTM =.M. 

totom: 

i. $ 'TjI^CJTO sIImTO CTO?TT fe*r“ttTO SfCTOFT C*T^ I ^3*1 KMn0 4 gTO fe t r l, TCTO TO5F 1 
A. *TOtf*Rf ti»pnb i|4Ht* #|U* TO* KMn0 4 gTO?F flttldfa TOff C=TOTt'^a' I 

O. tTI?OjTO C'TO ^TOCS? Mn0 2 TO TOT FeS0 4 5TO TOT ^wuw «p fas TO l 

8&5f5 KMn0 4 g4PT<T C>||«1W TOM 4MTO 4TO I^TOiC 9 ! *tlTO CTOPT TOCTO (Fe 2+ ) ifihtt Ms TOT TO- 

• *m KMn0 4 gTOTOT wnl-'i (Fe 2 *) 'ailswi • 

gf^ItTO $*lfi( i f®t'e KMn0 4 *tfe*tt^T M<a<*5hG*r fijRTT 4TO TO^ ^ITO! Fe 2+ ^TtTH 
fa'TOTOit*! tet 4TO I TOFT KMn 0 4 gTO TOT Fe 2+ «IHWCT MfTO 4TO Fe 3+ «H3TCT 'tfTOo TOT TO l 
l TO 8 TO'G|^ui j HW^ \*fllfow ®nto g^cro Fe 2+ 'TOcro *rfTOw ItoTTO tot to 1 

MTO-from RRmih ^Tto^- 

2 KMn0 4 + 3H 2 S0 4 -> K 2 S0 4 + 2MnS0 4 + 3H 2 0 + 5[0] 

10 FeS0 4 + 5H 2 S0 4 + 5[OJ-* 5Fe 2 (S0 4 ) 3 + 5H 2 0 

2KMn0 4 + 8H 2 S0 4 + 10FeSO 4 -> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 5Fe 2 (S0 4 ) 3 . 

^toto* g*f?> '5ITTOCT 5 TOf fht*i— 

2Mn0 4 ~ + 16H + + 10Fe 2+ -4 2Mn 2+ + 8H 2 0 + 10Fe 3+ 

4T, Mn<V + 8H + + 5Fe 2+ -> Mn 2+ + 4H 2 0 + 5Fe 3+ . 

5Fe 2+ -» 5Fe 3+ + 5e (MTOfTOT) 

Mn0 4 “ + 8H + + 5e-► Mn 2+ + 4H 2 0 (IWtTO fiTOT) 

TO^ Mn0 4 " ^FT4> 5 fi> 4*5*1 SfTO TO4 f^SrtfTO ^3T Mn 2+ ^1*1 C^T “TOM® TO I £ff^ Fe" + ^4^ 4TO 
$M4tEH(.4> TO TO?T WllTO AC?T Fe 3+ 'TOM TO t 5 fE> Fe 2+ 5 fl> 3 W 4*5*1 TO4TO erttfl® ^C?T 5 fi> Fe 3+ 
TOFTR^T TO I 


.-. TStAUa^lMW AC® CTOT TO— 

Vi XMi (KMnQ 4 ) V ? x M 2 CH 2 C 2 O 4 ) 
2 “ 5 


.-. 5 V| xMi = 2 V 2 xM 2 

V 2 X 2 M? 

5Vj 

20 x 2 x 0.05 
5 x. 


.-. Mi = 


=.M 














































































































































^88 


-QZ5 'm- 1 L l.o M KMnQ 4 5'^r = 1 L 5.0 M I 

stan^hr = o.i m KMno 4 w, i m h : so 4 g^r «<ttpnp c^n^r >n«it*H» (Feso 4 . 7 h 2 o). 

fsfafap : KMn0 4 W teft I 

ggg Q^T I 

4JMCG : 0. 01 M KMn0 4 W I 

Sj(.ill , 8r*?}il <ia v fl 1 ^‘ : 500 mL 250 mL ' s lT‘ f Fl IFT^fr, *PlW®1 } <t»R <F1 f=T fp|^, fofeuJM <ij lc. <s T=n I 




i. C^ffW (H5f Wp5 TT 18r FeSG 4 .7H 2 0 ^ w5 278. 250 mL 

JFtm ^TCSfT 100 ml *f#Tfer 6.95 g CTTW GF<rP5 OT^T TC3 S^T £j^® W I 

ggw wiotwwi gfHpff w 4C¥i^t?f <#r tos 250 mL g^r <?tw® ^ 1 
©. 1 M VHV||g|<| 100 mL H.SOj S^T 3W® ^ I 

8 . ■ p f%Sftn^ 2FT^ Hc'tcfa ^rr^fCTT 10 mL (HR TfMWCGd gTOP Igor ^ 

2 fm 2 mL 1 M H 2 S0 4 C<F fliMtB* cm W l 

<t. ^WtBn sm 0.01 M 'RSIMM KMn0 4 5^^ fer ^K.<IClJ<l ggt^ §*lR®Wif fe¥ W&R ^£<f> ®T 

i 


fc. W KMn0 4 5^IW rTFf^m C*FT&r?T |FtW ^ CW g^m W cm 

^fus srr^ i jpiv.« fare ^mSl «iwi>it«i i cfM ^ ^ 

IFtTO g^ c fw *jg Trf^strcg 1-2 KMn0 4 CTW ^ g^^ M TffWtW M 

6M*ft*Rr c*m fag fa'fa ^ gr« i 

<L 4 ^roitiJn C*m f^'TTT 15T vSfl#T W fa?T I 


V. StfSRTT *RT*H fesrffc g 73 ^ W I 

; 5iWtg^f5t: 


< 1 tJr’W? 0 T 

FeS 0 4 gWFJ ^lTF 5 g 
(mL) 

flMlifc KMn 0 4 g^r 

~Sms KMn 0 4 TOI? 
^RTSgCmL) 

* 

W KMn 0 4 4$ W 
«(N®f (mL) 

ig ^ (mL) 

C*t^^ (mL) 

i t 

10 




X 

^ i 

10 


- 


«i 

10 





*falT : *# gi< ; f5® KMn0 4 4g Wl?ra*i X mL. TJltaa^lFre gffag'f ^T® CSW gfTT- 


1000 mL 1 M KMn0 4 g^ c T 
x mL 0.01 M KMnO.g^f 


s 5 x 55.85 g Fe :+ 

5 » 55.85 x xx 0.01 
1000 



~ w 




.-. ’jft® 10 mL CWPT g^:^ Fe :+ = w g 


.-. 100 mL (HR »f1«iCVG g^«f Fc 2+ = ~: ■ ■ = w x [ 0 e 

I u 


.-. m'vfo cwig ^t?rc# g^: 0 ! i e 2+ ^ ^f<mr c r --. 


■ %f\V/V). 

















































































































































88 -(fcl* iiV) 'its. 


9f9sri99« 99t99 


08 (t 

39£9 Fe ' 'ailswn *r®9*91 9t9919C9 4919 £SSt991 ppm ^HMWI 49*£9* 9f99©9 9*£9 9193 i 59£9 5£99 ppm 
_5t99 9199T9 (mg) 

= 5 ^t ? qn r g^' (ml) x 10 1 pprn W^ ^rM 49*9* I 

91491941 : G3ft f*fW R£*f*Rl 3(919 <M£<h I 

• 4iiuiiabiftfe Bitos-iwfl urn jhct Cti 2 * «i * 

4j4*lR(,<*4 w sjQhiJifD f^rfi> iftOT ^P'laf 9*91 99 i 

(*) K 2 Cr 2 0 7 49 am 599 *wfa, (9) «W9 K 2 Cr 2 0 7 599 9191 SSWSfS Na 2 S 2 0 3 W a rfS l «44H . 

(*0 2(919 Na 2 S 2 0 3 599 9191 59£99 Cu 2+ 9f99T9 R*?t99 I 

! I I^S'SeT (CuS0 4 .5H 2 0) 9|Rc>© ’P'J'fST^ gft^« 9C9 Cu 2+ 9(199 >9 S0 4 2 " *i*TW 9f99« 99I 

59C99 Cu 2+ 'srraw 'stI<j«p R<.ju<i «n^«f ^91 ki *199 9iRco gft^s 9^?r k + 's r «iRrw 9f99>s \ r 

ft«tW4 fttHM 41 MM 9*£9 l 

f^faRTT; 2 CuS 0 4 + 4KI -> Cu 2 I 2 + 2K 2 S0 4 + I 2 91, 2Cu a+ + 21" -> 2Cu + + I 2 

• mw *stf ftfdMil : 2r ~ 2e —¥ I 2 , f9WT99 9(^ fearer : 2Cu 2+ + 2e -> 2Cu + 

4«f£9 $^l*f I 2 4? 9f99t9£9* f9£ir9£9*9 21919 Na 2 S 2 0 3 599 9191 9*£9 «ff9 9* 9 1 9^ <] 

9i£9£9* 59£9 *^uM Cu 2+ 9f9*n9 R99 9*91 39 i 

2Na 2 S 2 0 3 + l 2 -+ 2NaI + Na 2 S 4 0 6 

WI£5ffW £991 919, ^ C9t«T Cu 2+ 9T[99 I" '4I3RC45 <St|f40 9*£9 49* £9F1 l 2 ftjpF 9*£9 I 4 
49*£9t»T I 2 £4* f^Srffflva 919 ^ ^ C9K Na 2 S 2 0 3 49 «t£9m I 

2 mol Cu 2+ 9(199 s 1 mol I 2 5 2 mol Na 2 S 2 0 3 ; .*. 2 mo! Cu 2+ 9T199 = 2 mol Na 2 S 2 0 3 

% 1 mol Cu 2+ W*& s 1 mo! Na 2 S 2 0 3 : % 63.5 g Cu 2+ W s 1000 mL 1 M Na^O, 399 t 

9ST£^9 919T : 8W£S$ 9195lf99 G3f*t f*19*£4*9 f9E*r*Rt ^39lft 219T9 K 2 Cr 2 0 7 399 3$^ 9^9 I £f9T9 K^Cr 2 0 7 
399 9!9T 999919^5 Na 2 S 2 0 3 2jfsr«^99 9£9 9TS 1 9*199 Na 2 S 2 0 3 .5H 2 0 19S9T 9T9ff9 9T'39T C9£90 

C9l9t^ SfY«9£^ 9lf^«|p1t I C9 999t9 <£0 fifl^fj^' 9&T1^ 9319 99 1 ^lt fiH«9*« Na 2 S 2 0, 399C^ 
£l[i\s<i<i9 ^£9 f9£® 99 I 4 ®£ s *r£9l 49f& "<pR<P)h |Ft£^ 100 mL 9tfw 9lR(£v5 3 g Kl « 2g NaHCO, 
5%f® 9£9 399 959 1 4 59£99 9£9T 2 mL 99 H 2 S0 4 399 C919 9*9 1 4 % 39£99 9£9I Rf£9£59 

9RK9T 20 mL $m9, (0.02M 999MT9) K 2 Cr 2 0 7 399 ^1£« £919 '9*9 1 4919 |9£^9 ^£9 49*fc 

'S91F JfPT 9191 £E£9* 5 9(919*19 TT£9 £9£9 9K3 1 499 >3919 HT 3 #’ 9j?r «ff9919 9lfew 9lR 9191 ^£9 C<h® 

9lRc<5 |F1£^9 39£99 9C9X 9l'3 1 4919 ^)C«i5 ^£>9 5t£9 %£9 Na 2 S 2 0, 599 |Fl£^9 9£9T C919 9*9 | 39£99 9^ 
91^19*1 ^9^9^ 59£99 9£9T 1 mL ^ 399 £919 9*9 I 599 91? %T 9*f 9199 9S99 1 4919 <[J£?n> £9£^ 
■oifoffl'S" £f£9T^Rt9 Na 2 S 2 0 3 399 £919 9S£9 599£9* ‘'J'f 2T“iR« ^9 I ST999 S9£99 9*f ^1 £9£9* 9&19 

9*£9? 99^ "5FW ?9 I 
























































































































































































^58^ 


rtoh : *rar 


: NtcRtfeR ^rfw $Rfft 1 fRfoRTR ^* 13 - i 2 to c*tc®T wtw srrs ^r 

CRCR* Cu 2+ “TOMR Rt^R> RtR 'SfRT RT I ^ vai^Mr ^‘tl-'MfNR ^tRT .^jR^R 'atfaft'S* KI CRN R5RT 3[R II ^flRR- 

t^sff^r 1 2 «if«f<i'e > ' k 1 4R ncr ki 3 ^t&r ?>cr i ^ to^N i : r?tr ^r rt i NaoS>o< ^r 

Rtw i 2 vs Si^mii*i^vb (i 3 ~) «r f^Rrr Rife* 1 2s 2 o.r‘ + if -» 3 r + s 4 0f- 

I 

• *1»(N Na 2 S ; Oj SjRR RTRT RHCfllOblft#)*! *lRifet\ft STOR Cu 2 * TOTCRR • 

<p,( *^ ^ : 250 mL TOR FfC^R TOT 2g Sfefij'SN (CuS0 4 .5H 2 0) «^R TO fRCR 200 mL 5RR m* ^R | 
^ SR*! CRN* fetRci** RfcltRJ 20 mL ja^M c<p <pPi<pjiq Jplcsfr iRCR 2 mL 1M Na?C0 3 5RR CRT 5 ! t 
TO1RR %r RCfa Cu(OH) 2 ^R TOS^TTOfR ^f§ to - «RR 5RN CNT>TR CR*tSlR CJflfe'RW CH 3 - COOH CRN 
TO NRSCTOf RR I 4 SRWR TOT 10 mL 10% (W/V) KI 5R*T CRN RR 1 ^gfPTP o l W CRC^ 

^srerro ^TCR 5 CRW NS i & 5RTO* STTOT Na 2 S 2 0 3 SRR RtRT Ull/jD R>R | efTO Na 2 S 2 0 3 SRR CRN 

TO 5RCR 5RWR 2 mL CRN RTO I 5RR RTF %f R*f RfRR TOR | 5RN 'TOT Na 2 S 2 0 3 5RR CRN RR 
RWR 5RCRR R«f TORT RT TO I 4RTR 5TO 10 mL 10% (W/V) KCNS ^TRRT NH 4 CNS 5RR CRN TO SRTOF 
Rhro | 5TOR Ref ^pfRTR RTF TO TOR RIRT CRtfe® ^TTCRTfeR ^ TO I tfRTR WTR'Q 
Na 2 S 2 0 3 -SRR CRN R*CR JlRll® ft**; fRRIRR TOT l NRffe fR^C'5" R*f fR^Rt ^CR RIN RCSR RTIR 
^R&TOf "TOR I 4®TCR RRTfe SI^>)<N ^ ^TtRsg ^ RT£ RfS | 


Na 2 S 2 0 3 3RCRR ^tt^RR ^ : 



CuSOj iSRNR 
RtWmL 

N^T ml. 

- ■- ^ 

W 

1* 

Na 2 S 2 () 3 iiRc'-l<j 

TOF5R 


C*fR 

5 

20 mL 




- ---- — 


20 mL 





^ ^ „ 7x 

20 mL 






*NRT : 2 mol Cu z+ TOR = 1 mol L = 2 mol Na 2 S 2 0 3 


1 mol Cu ;+ TOR = 63.5 g Cu : " TON = 1 mol Na 2 S 2 0 3 = 1000 mL IM Na 2 S 2 0 3 SRR I 


/. 1 mL 1M Na 2 S 2 0 3 5RR = 0.0635 g Cu 2+ TOR i 
4 TTN^ CRW £tCRm% WT | 

R1RRTRW : RTfRCR&f?R C2ff*T fNRNi SSCRlSr^lil fRTTfTO' fRCRR 



fiW%^iQ.Q1 M KMnQ 4 ^R^TOR|^RRRt^^ FeSOa^rR^ i^WP^ 

• RNfR^fRRS KMn0 4 Rf^NT^t TOR* %TO f^RJT TO 4TOR FeSG 4 

iRTO^ feTO feRT TO l 2NN KMn0 4 5RR RIRT FeS0 4 Fe 2+ TOTO TO Fe J+ TOCR 
TO, >pr^lf«W RJRTO TO FeS0 4 ^1R ‘RfRRN ^RT ^R I 


TOR-fRTOR ^Ttc5*lR f^faRTR Rffa^lfiJ- 


2 KMn0 4 + 3H 2 S0 4 -> K 2 S0 4 + 2MnS0 4 + 3H,0 + 5[OJ 

10 FeS0 4 + 5H 2 S0 4 + 5[0]-> 5Fe>(S0 4 ) 3 + 5H 2 0 


2KMn0 4 + 8H 2 S0 4 + 10FeSO 4 


> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 5Fe 2 (S0 4 ) 3 . 

























































































































































































TO* a 1 # TO fror- 

2Mn<V + 16H + + 10Fe 2+ -> 2Mn 2+ + 8H 2 0 + 10Fe 3+ 

% MnOr + 8H + + 5Fe 2+ - »Mji 2+ + 4H 2 0 + 5Fe 3+ . _ | 

Wt 'SFf-ftfaFm : 5Fe 2+ -> 5Fe 3+ + 5e. 

fTOTO ^f-RrftfRTI : Mn0 4 ‘ + 8H + + 5e-» Mn 2+ + 4H 2 0. 

Mn0 4 ‘ 5 fi> 3M<WH W TO fulfil'* TO Mn 2+ TOFT m l ssfefc Fe 2+ TO 

^W4iGHt4 TO TO Wfe TO Fe 3+ TOR ’tfTOs 33 | 5 fi> Fe 2+ 5 fi> TO TO WlfTO TO 5 fl* Fe 3+ 

tor ' s ff%=r^ i ^ 1 $ #* ^*nft c^it to- 

1 L 1.0 M KMn0 4 W 9 1 L 5.0 M FeS0 4 5TO I 

eOTT% 4 l TOfi<fr ^m*T : 0.01 M KMn0 4 5^, 1 M H 2 S0 4 W « (RtTO CW *ftTOi! 
(FeS0 4 .7H 2 0). 

: KMn0 4 fTOrt l 

«H ? H cTO ^ift TOm R®fa TOfa gro i 

: 0.01 M KMn0 4 g^T I 

: 500 mL t?TO, 250 mL TOR UTO, ^JRT>, fW?, 3fff, ftlSfBM 4JtM*l I 

tosrttot : 

i. (7HW C*FTOT TOWS <(T fsfij'OT FeS0 4 .7H 2 0 TO TO 278. 250 mL TOTOTO 

*tl3TOWjMtTO TOT 100 mL ^ fro 6.95 g C^tlW CTOR TOW? CTOT TO gTO SMTS - TO I gTOR* 

toto^st nrf^ to TOt^%r *rrfr cror to 250 mL gro to to i 

**■■1 

*. 1 M TOTTO 1 00 mL H 2 S0 4 STO TO 1 

«, IFT^ CTOs frorc^ 3flTOT 10 mL CTOR TOR*cG 4 gTOR> TOfc 4#TO®T ITOf fTO 

pirate? toirt to 2 mL 1 m TOTOim h 2 so 4 aro croi to i 

8. ©to ^4# ^tnt5 o.oi m KMno 4 g3«r R«i ^utGn juTOteifrawa *tlir fnt*i *flsr cTOmftRTO i 

<i. Wt TO SW4 KMn0 4 C#fTO C#^1?T JftCTO CTOPf TITO’S grot? TOT CTOt TO2» 

to <a^ iftto mirror #m© i 

'b. RTRT TO TO ^fFTOT 1FTCTO TO*TO Raf^T R*fT TO, 4TO TOTtTOt a^TO 

#rfro t^TOTO 1-2 C#f5r KMn0 4 a^ Cm TO STO? ^ITOT C^«fa ^ TO ^TO 

^itlS^a^TOC^ l 

H. ^MciJa c*fa ' p tt^r aT 1 © ®f5l K4* «t i 

v. ^<r>^«ic<i i5l?cS*M TOS[ w i 

wf5t : 

TOT : TO TO^g KMn0 4 *OT ^TTOT x mL. >|if|3HH TO C^t ^rm- 

1000 mL 1 M KMn0 4 = 5 x 151.85 g FeS0 4 

. _ _ .. 5 x 151.85 x x x 0.01_ 

.'. x mL 0.01 M KMn0 4 =-g FeS0 4 - w g FeS0 4 . 

... io mL 5TOT FeS0 4 TOTf w g. 

w x 250 

.-. 250 mL a^f FeS0 4 = w x 25 g 

.-. m&fs CW *1WwU STO FeS0 4 = ■**■■• g. 































































































































































'bSbr 


<ptBR : *iar 



(Uses of Bear Lambart Law for determinations the Concentration of Solution) 

w w ’tit, w c^twr « ?%* wr? g?m? 

wimIw ^<41t> f®«i'©tc , r R«'s= gt?r i ^f*0 ^r?5 ^?r, ^55 c*ntw ^ 

^s?*r gsm ^n^to £Ri%' <r? ^ *mn uto i 0 , sitoto ?%? i r , c*rtto 


#%5fi, ^ srato i, wi, 

lo = (I T + I a + It)..(i) 

gffr (7fOT ?m vs vaHj f ftes 5^ C<RX Wto ^ 1 C«1 I 4 3f% gRtto ~^I?T 

cwr sitoto #ir *rfTOr ^ | \s^r c*rmw gtw « g^m csrcar ipnm c^rnr <?tct w- 

^<Kio=(i a + i t )..*.(ii) 

■s 

1768 TOfi? 'a aRlR'i '©U'®I<1 fttm w tWi^ 5*T 

sOT^RC*T, “C^tiRT'STWJOTf ?Pflfgs?r C^Tt»TT «3WfrF^lf?ff*ltt qtWP* afifl gRtf^a 

strict? rm ^imim* 'Sta®!* jaw* m ^rc^rr^js^ wjpnto f 

^-~«l;<lT,-^=KI;^-~=Kdt 

(4*ttR I = X mV ^t^fr ^®T, t = WOT <2<Pj, K = ^ I t^xo l) 

- f y = kfdt % - Ini = Kt +g*FP.(i) 


TO t = 0 ^?T I = Ig .-. - lnl 0 = 5“<5^ 

.*. - lnl = Kt - Inl 0 % lnl 0 - lnl = Kt ?T, In f = Kt.(ii) 

t RSR *fC?T ctffas WTR '$3*1 ^ I, (ii) Rl ^NrTHW C»NT TOT, lnf=Kt. 

H 

.*. 2.303 log j = Kt . (iii) *^^fTC*T K = ^5ff^rR e T (absorption coefficient) 

flwflt f^JR ^Srac^ST^Wi# WW! f^T c^ 3 f I 

rwto tW * w ^p 5 # ?to i is 52 %r g^m wrair « 

^IW1I4 %^T ^fTTPRRWISlf®f&'vi> l fartBRI 4?F*r, “cws<lffiwfe^« 

<if*U sRifl^ m»i g?m wtaiw ^iw «nw!'c^' ^'o^.jOPRr ^!<r ^iwit^ 'S 1 ^'*m f 

■ 

te? ^ar : c*nfw *ttNwa ^tw rw g^pm wot r*^i f% ’ri?sn«r 

viwiwuwlii^ g^ eim w ^r f^m? <n^wm ^rra i di15w 

ftrrOT ^?r i ga# aj^r, “cTOtgRm w tgw ^ncnr 31^0 

g*OT « g^m r 

^rwM^th'T m 25% i 0 aifcwriar b Mi? 'afesro to c*fiiw wt ^refat *if^ ’ffwr gr ^nar 
c®g 'wr «nv to «to **nw ot 75% io = 11 4«tcr ^5r#fs c^to*R ^pranr 
'srg^n to c*r#5 »ito ’ttog (25% of 0.751) 

»|QVM (75% of 0.751) I W3TI f^S *Tt1t (R^T b <4^ ®*Rr ftwPN l 
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wlfcnpfsro ^j®r 

i = calto*^ «tg«T 

c = s?m vi^iimi 

b = (#mpi ntor *w ^ Wt 

^fanitaRT Mr i 


T = 7 -= 10 _kb k = I T=$mto*r, 

*0 

.-. log T = logiolO tb t^5¥*CT log to} 
log T = - kb x logio 10 = - kb x 1 



(i) 4t?t 4l®iBtlMM \ 


w5t $*RT I^TT^N I 

t = f = io _kc Ik' = ^ c = wnsr] 

h 

log T = logiol0 1L = - k'c x logio 10 ; log T = - k'c x 1 

.•. logj’ = — Jt'c .(ii) ^ar 


<$ ^j2f ^ ii^tar© «*7jpr *rr wniwii ^ 1 

(i) => log T — - kb (ii) => log T = - k'c 

log T »= b log T oc c 


^rm?t *nfir, i G g t «be; 
k" c$ - a *ror tor c*r*rr ^rrar, log r 

C*TC^ A = - log T TfSVH Am abc 1 


log T = k"bc Ik" *TJR 3^1 

= - abc ^T, - log T = abc 

A = (£U<BrtlM*l C*tM 




k 


A = - log T = log j = log j = 


^ Minim ^rearer <#lto «rff% c^nr ^ i few ’ton, 


% T = 7 * x 100 
1q 


1 

[Io 


%T 

100 



%T 

100 

100 

%T 


A 


, 100 
- lo § %j 

= log 100 - log %T 
= log 10 2 - log % T 


= 2 logio 10 - log % T 
= 2 - log % T 
log % T = 2 - A 

% T = anti log (2 — A) I 


A = log % T — 2 

























































































77177 : f 7 «T 7 74 


4 £o 


t 



A = log % T - 2 


(0,0) 0-2 0.4 0.6 0.8 LO 

—* A 

fe* : i£l4er4M*1 T SWITCH 


mV’RTir 

T 

A 

1. 

0.001 

3.00 

2. 

0.010 

2,00 

3, 

0.050 

13010 

4 

0.3 

0.5 

5. 

0.6 

0.2218 

6. 

0.7 

0.1549 

7, 

L0 

0.00 


*pr b mi am trt 77 ctBt tm piWi? aim ttt is « ww m/Pfth 4 <fw atm 
<^77 15^5 a c^TmfTfl* 7*07771 fan m^ZT^r 47* c*nf% *%7 ^*ra frwi %! i 

5fW *ris<Rf'* 77 47* <a1& a 47 ^*t7 fn®?r%T {ct7ic 7 b 47* c <3*770 

C*tlftt®? *rfT7T7 lit??, cm 475*7 C’flfi'S 717 «WW PM 47«wfifi> e 7C7 l A = e be. 
c - mo)/L. 71317755 ’3%C7«l7 Tpff (ultraviolet) 47* ''ftTSH (visible) ‘I'-flM^f-s TfPTBl 1 cm fowjn £77 
(cell) 7f7 717 7711 57 i e 47 ^ = L cm' 1 mol" 1 a 47 47*75 cm' 1 g' 1 L 1 *ii*)kl(,75 ppm W W 
57 i 7 CT l C4»tP l fii» cafeWF (monochrometic radiation) 43Sftil3f& 71 C*nf7C®7 Tlwf www 


71*3 53 i 

A = ebc 3§l<m 505~3g (^WTm wriatTTfrprtt 477171757 7T<?Tt7c77 7l37iira^1^7^ i 
A. e,b dlt f^fl^mTf^’TTWraTTPT TW'SW WHf?'m7Ta7I < t73R713ITc 47 »il»(5t C77 ^tiC’A 5 tT77 l 


mn, log ~ = e be 4 ^jftTRIt 7J7517 TOT T 43 7T3 47* e, b 43 717 ®fl7C® 71317 c 43 7T7 3S(.srt C77 
753*3- 71771 

JftsfRV®! i 

i, *tfNst ^7 S 7 *t T^F 7 * 3 ? 77 77 *517 4 75 t %7 77 71 I 1.0 X 10 ~ ! M 71 47 C 3 C 35 ^TCTT 7*7 77711313 

S7m (W3T 4 ^ altTWT 1 

TlTtfe® '4tC®TrS7 e r75^3* CTflW 5«713 ^ C77 55T 2%75f®T5 7157 | 

4. < #7#7 5TC7 SC77 tSj<$©T*TT CT*t77T7 17OT513, 7*OTf513 71 77’ 0 *TC77 71*3 77i*3 ^ItTW 5PT 4 ^7 

7>l4flHl 537T I 


iSmt-j q i : c^ltTT 757lC^ C**W51vdSlPlU 1M7 1 cm C7**I 7^77 <H1C3 '57W Z3t4l3 ^TT 47 70 % 

SHt^TT C2T77 7*7 l 7f7 717 'S7»t7C'3« C7W *% C*fI73 ’VT'ST 2.0 77 I *5*7 717 777141 7T? 


1 

77t7t7 ! 7N«I 71117, log ^ = e be 
log A = 2.0 em 'g" 1 L x 1.0 cm x c 

c = t log ~^pj - 0.077 g/L 
.-. 717 777141 0.077 g.L’ 1 . 


7®wi G77775C7 = 70% wfp* T = 0.7 
717 7H7I4I, c = ? 

C717 21% CW1 ^T5T, e = 2.0 
C7177^7%, b = 1 




























































































































OO 


m 


faBFTOJ - : 

y i o cm fa *m m w c«ot Wft vtitocfa w 70% f=H^ 

^ 1 ^ ^S<T C*fm *^W1 2.0 5^C C I?‘ ^•TSTOT TOT I S'S-fl : 7.745 x 10“ 2 g.L 1 I 

* 350 nm TOW ^ ?fer P?Rt (flTOBIBW 0.88 I ^ 3^W? cmtt 1.15 x 10 3 cm"'. 

mol -1 OT 2 cm ^T TO4 S<F#4 M-Wldl fafaTOr | : 3.826 x 10 4 mol.L -1 I 

«. 550 nm W l^ftflPRT 4^fl> 0.82 I & S^T WTM 3.6607 x 10" 4 mol.L -1 <*Wl 

CSTHH 4<Sr*lfafiS 1.12 x 10 3 cm -1 , mol -1 C^TC 5 ^ <2^f 1^# TOT : 2 cm 1 

8. 550 nm TOW *Tt<Br RfauM ff *8W S 5 ^ 0.78 I 5*m WfM 3.85 x 10^ molL"' 

Tt?F^ 2 cm W ^ S^m <TWTI<T 4<l®t<!Rf& ft 1 # ^sT I ^S?T : 1.01298 x 10 3 cm" 1 , mol" 1 t 
<t. 570 nm TOW fcrcfa ftfalM 5@?s g^RT W1MT 3.75 x 10"* M, 4<WRtftfi> 1.0 x 10 3 cm" 1 wws 

2 cm ^74 ttM'Sr-SM*! ft# TOT I ^5*: 0.75 I 




Atomic absorption, UV-Visible spectroscopy, HPLC 'S GC-4 




fe3Wt?T 


mmteo cwr ^ ti fiftif3jf'©w> t*wr ftfroff ‘‘i^tror • 7 # tyiis f*WRT ^ ^ft c”# ^ktt ^ 
mi ^prr?; ^rrwKf^ ?fr^rn®1w i c^n^<r ^rsrt^ l^wsr «itc<p i 

*RPTi^ Trig* 9m w wfwrc«r to t 

%®^r *t1WC? (Ground state) *i^f^ CTftl TOT l^li fa*W (Hollow Cathode 

Lamp) <WS (RjfOT#^ C*fm TOJS© *HBr | $®7T W ^ C^OT*^ TOW ## filial R 

9 l?Xf ( J ft?T C*nftf® TOW fofE^RI I ’t^rrj TOTO> C*fifw (/af'ktrft Beer law ^E?T l 

(A), ftftTRT fc# (b) *RK ’TRWT'tlw *fc"*RT Wt3fBT (c) *Wft(*rriw l TOfar- 


_L -abc 


i. 


= e 


I 


log T~ — log e 

Arv 


-abc 


I = i^pfo wn?TH ('Ha'oT) (Power of transmitted light) 
I 0 = WT'ITOT ^tf^ 5 (Power of incident light) 


?T, log V = abc 


.*. log 7* = — abc 

.*. A = abc [wmr Wff^, A = log j] 

4)^|c*t, A = C*fW e t 

b = ‘*f®f frwi (Path length), 
c = ’tH'STRlf (Concentration) 

c<mh i kiHViarf f^r 1 ^ w 

h^4|<i ?>ra<i»n) 'SrFt w 0?w^ c*rr^*f i^f?r 4><tc , « 
i£i^R '5fT s TT ■snsrRr *mms f^‘ w fk^s cw^ 

(Absorption) WTOT ^flW ?T^lf831 

WWR ^JlaiT Ml W I 


I 


x = v*w\m (A> 

x = vHiiwra 

C'fWC'Rr ^ff^rw 


vi-wfajt (C) 


X 


feat \5.i8 : Calibration Curve 


















































































































































































































» UV-visibte spectroscopy-^ 


«wR5M 


(LUMO) 


Jt4 


Ultraviolet 4)^ visible (^f'lXSjR) 4T Electronic Spectroscopy £f*fR's C^lWI 

C%*ET Wt3fT fa# aromatic conjugated ^prfwl) C$te*T $R*t<r Mcs 

W I UV Ml TOT (200-375) nm visible #^1 Ml TOT 

(375-780) nm. C%T Mr (200-800) nm 4ir C*fm 4<T ^uREm iW 

%sm 'SMRElt*H TOT $C*1<IUH TO*T ^"“iRfo I ■'aiWR^ C*tlTOS $W<WH 'SmREM 

cro Suro $w<wjwii tot ^w<iS*Ti*i i RRrr cw ^or®fK 

to i ct!c*rt f?% «wi(iwii c*trft ^waflK* tos<r $wra5% to vsmuw* *rt uv- 

vis R^f *t% *r*fr$ i ^w^fTTr ^rfwr tot topp wHt uv-vis RRrr c*tm 

* *■ * * ^ « 

<Pts *TT i 4S^> 4) P*fW 'siw < t i i\C*r ^FpFft ,p Ri1%^r (Conjugated system) C^tfiS £|c<tl'Stj I 

ME> Rt*rc <RH ot Mr c*nfw ^r, ^ *rtM to i ctef5%sTOM 

c*nfw ^ Miw ^ *rm i Rct* to RRmn e»tmm *fMfro «tmM tot Men qiRwt 

4 ^fes c%r cM% ^frM ^frosR ^ftr ststo? (^from c*rm *iR*tt*r ^r i 

<Mr uv-vis oifropR c*rtR® to frwqfrgra <mm i ^<j£H 1to<t *tRro MR 

^fM 'ainREW (Highest Occupied Molecular Orbital, HOMO) CTO ^ *tf^S<T ?T f^aTT 
'awR^'s ojh faults (Lowest Unoccupied Molecular Orbital, LUMO) %’i^l's "^TT i 

C%*t<T (Conjugation) CTO HOMO-LUMO 

WIF JJFr TO dR*. jc-n’ CTOTO «KitH 

wRMt (f^JTOT *ffe) TO ^TOTi ^ 4<MRfi ft 

(multiple bond) <RTW Mrfft ^jpRr 

ultraviolet-visible ^HOT?r C^tTOPR ^T ^TOT Ml 

c?rfro*n?Rr Mw ^?ri <?HTO?r 

tot ^fsnart ^mtw i 

vamRUM CTO 

^i<iRi5iw <PfiTO^r tot ^ c*im sjf^RT ^ i 

cfem C*im TOT (a = absorbance) 

(froim) ^ R'iHc'* ws(Mto (tu (^iffcro uv-vis 
^ft% tow i 

iW fttitl, 3-^ftFRT Jt 'STNf^P 'awRBlWH 
m’lfw *{% ^rosfSr ^mrH c^ froTO? *(% 

^TOTf^$ (3fTOTO *W Sbb^d | ^fTOtS^T ^ 

^*1F1H C*tm ^<3^5 $C*|<WH TOl^ ^1% TO I 

Rjpsy i%% ^raRT»n cto Sn>«^ ^c^srt 

-if^s-d ^ct^Sh ^?ri ^w4>Sh 

BRITOS Wtt m% *ffe<r *fR3ft*T 40 - 300 k 
Cal/mole C#s ■(% *WMvSfw RtOTT, 4 l >l l uR<> 

RRHila (cw- ^ntcTORwr ^ caf^^jM Rf^n i) 

< uR'® i *rf v il'ac.<i^ ®t'ij C*PR 'si , 5?i ^5ffii<p\i><] : 2 , 5-^l^Mttrr C5^T-2,4-®t^w?r 

i *if$ 5 ?rTOtsR, (mm cafro*R c*imTO 1 uv ch 3 oh 


~ ^ 7^3 (LUMO) 


J 


M 

(HOMO) 
CH 2 = CHj 


®ra®pn ?wif 

_ti %i (HOMO) 


*1 


>■ 


CH 2 = CH-CH = CHj 
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twraB* TO^fer cw wjst ®sr *fe totsm m <ktot ^twr o^toj wfaffl 
* to i cro ctK ^fiTsrR ^spto c*rm to (#st ot^r^) otto trogr^TTO *wat TOft3M 
?mm\ 

» 'O.iS.'S ] HPLC (High Performance Liquid Chromatography )-^ T fMTTo fttSROT? yt^[o Q 

<to»th fat*K% n>)iiiW HPLC-High Performance Liquid Chromatography ^fu x i1% 5 *1T% f^iw 

^sf% ®n® toss i oro st^o «wiwi *Hi'$>4<i < -r«^nfai® %aro hplc 

WSftW 'SPHI I i£]^ 'RtSKT ^tf^T T1?f GjfaiM (Parts Per Trillion, PPT) TW R^o \ 

<.*IM>|WI *^TO CTOT HPLC Spjf^r <JmRl I WT (STOKER 5 *! >Hlo*( sfam ^Wfs 

^ <ji>iRP& Rk sms sr ^mr, Rwm *nH* Tmrsr to sferr s$ i 

tor® ^^rftwr %r ^rto crRf (tok t%() ^rx^jtro w;RKfl^ ^*rir^w fei^ro 

tofsh s$ i si nRepoict *rc?jf|® m 0frimcBM i Rn (glc) o$ cto wsrrog' OTrrtoiiw 

(High Performance Liquid Chromatography) C^t*l«T 'Q <ial«(.*<s £fT5W^ '®3» t GLC 'S HPLC 
TOJ TOEF C^Wfo ^Tf^tT RmKK l HPLC 4<f ^T TOT f^ST TMT RtTO «W^o ^Sf^NT 

3MT, TO TOT Rjs|od TOoriSrHO (Eddy diffusion) 5*® «3 f=W (Mass transfer) ^ffwo S^T i 

^srro^ o?®t c apra i ^ s nfar (hplc) ^r too* w ®? « wr <sfil> *um 

gjfrrt&wtIto ®g?5*r i tokt to* cappm^l^ erfspro to* wtr *to tom <miwi 531 1 
TOT# ^‘WfsoK? f^* **rm ^ ^TO toRot oiRj^to urn?, sktRo to to t tocto TO mttoto 
0.1 cm 3 min” 1 Mfe fihtxH qrc®, to to wm ^ ^ ^ ^rmn Rf^it f^jro 

-srnzr m^©ra *rt^5r® ^ 1 ^ *raro few wbi «i<h w \« tnuM 

trim ^«fr woi® wr Ki-ri®4i (s^ - ^Rl«?r) w frw ' s n 3 inr *trlf^ ^ft ^ ^#*r *w sfotro 

(Multiple path effect) TO I >IPft? e f o?®r (^WC&WlfTO ^rfw ^f%*TP^TO fejwt ^ ^T§ 
TO^ ot, f%3i i?p , tnr 'arSN' ^s - ' 3 jt 5' '^fRr ^j^ieg' GaFT^ncBianf^r 1 Bh>®?i wot ^for 

^tf#s- i ^ toito ^rrwr toto ^wfro wh w*ft sms 

^r 1 4 *jfi> CTt1®l® ^1%r TOT ^It5* ^fTO» W( C3Jmrc6Tsftt^r Wf %TO 

hplc 1 

%r ^5f§^ tr*IT ^fsp© <5^# TOTO ■sr^Dfro -I^HIW EMf® O^T ^(1? 2RT^o TO 

fsiJfTO I ijiool 

’itom, ®PFRT KC^ 'Q*R TO 

^ThTTO^ TOTTO ^sfjtTO SK$ 

Olfeqt-Hri TO I WrifR W*nW STRT 300 psi 
(200 bar) TO *f1*R ^T ^?T W 10- 25 cm 
®9TITO wfTO ^TSt^ WT 

53i i toto ^■ p iR»n: ? f l^gro^ f^#c@<T 

ITITO TOM W53TI TOT W « 

W Tf»rt (MKT « fsiw 

€t^RT( Wo «TO ) f^3T TM13T CMKT « 
faiT&tll'G 1®^ Ktt 5 K WM 5T1 

CTO^ WT MilW TMK 
ff#WT'S f&% f®^ ^?T, CTO^ f^T 



















































































































































































































































: %SBr *rar 

ipft? ■sr^jjfer ^fsh *bpto fafea tot t wr 1%^ to 

^ i cara £ft^ toi f®cSfet c%f i w®r pto to wf*f Iro bto stfs c*r 

tfr TO l Wd TO^Pf ^P5T, <71 ^TOB# TOW TO TOW “'y^ W( ^WT 1 ^■siftw 1 f^T BTO 2f1% ^‘Wfa Wf*t 

q f >ffe (£J^ \s^T WTO TOtbW TO, OT ^TORf(> TOWtW TO I ^vstoPltfo CW- 

f^lfv^g tTOTTOIT, pif^g ^5f if«fT, ^sf^T W*IT, <p<nh W^r, fwfws ‘PTO TOW, TOT^ rIm 
4TOTO TOjfpW 2ff^T> $TOIW<1 '^fST^T (t r ) ftfwi I WftTO WTW ®TOT 4TO TOB TOBT (t r ) 

offTOw w wftro TOfro tofror wr to i litUlw^i tobwi wtror^ro wwi^TOW« *i<u«lffs ^csto 
qlTO f^s ftWHlH^CTO CWTO ft 1 # WTO *llfa<P feTO TOTO TOT TO I 

1 

» vp.^S .8 | GC (Gas Chro matography)- ^ fTOgfWWffi Q 

GC (Gas Chromatography) 3 b I (TO bbttTO TOW W TOfe W l 4TO7T WBT WTO %TOT 

WlTro* WJTOlW WTO TO TOW ii]W WJlW (SFWtmJrrt^ WTO TO I % WTOW Sj-ffos ^*BT TO^T ^ *3<1C-H’SI 
TOTW C^lVtcTJWlfa aibPl® l TOPT W>f^W wj>l»ilu>Wlf*p (Gas solid Chromatography, GSC) TOtW ®fl«l 
CaFPrtan^F (Gas Liquid Chromatography, GLC) I TOfW wHwl«Wlfoc« f^ WTOft> ^W^ TOtT^ 

iHTO <3W#TOW wiffroTOTOT (Absorption) 'QTO^Bf ^fwt WMW WTO i WJTW TOW CTOTW oTOlftp b<j(.s>(/EJ CWfr 

km rcfct af ifq 5 , *ra% i twro® wrow* w*tw witw wMmt&wifSF w^fro fasrfro* to?ito i wr 

fetw wtcro ftroroa' 'ytr^twr« TOwwtwto® ’(tpi c3Ffsnc5wif?F ^ht i $Ms<m<pr c^tf^r (^•t^ 
80.1) 80-8) ^ ^T#1wr affsRTT ^tJPT C^Ft^n^Wtfes fag £TWd 

CtpjH 'IT^T ’TWJW (l|f& £fffi I ^ ’snMTW (.'Ot'io ^ITBf wf^=T f^Ry^T? 

'S < yy^l<p<rr i 

s|jpr ^sf^( C(4>t>I!ClJi5n% ^fJPT (^ZFM^t^nfw '5TC S LT wits'll 9 iT ! *f^T fWSJK ! ’TTR 

0»| ai lc BWrf» ' W f^?T tr*Tti^ <£RK ^ C^l^T I C*NTW '3ui^l«il5u 

Siwlf^T ^?*fm (Adsorption) ^ I 5 tT!%r <il<R f^ST T T ,e iBr ^'CT 

^fc*fi^ e r ^ 1 5 tjpr ^t^bt 

wiRprS ?JTt%r §*fwrpRr cro (cw- ^rf^pr, ^uai<ph^ 

^JltH) %sn?^i | C^TN^r C^m 'ailife's ^ I $ ^BR^T ^lfwB?*r 

*(jpt c^ i Miuiw i ^ yf ^ i w. c f?r c^us % B*rr tow ^mBr Wvs i 

igff^T flliWf ^fTPT W c'^BTftSWf^F ^TT^^fW W® 'SWf^ 

^pT?(y Tpifl^r ■ p t^i% ftow *ff^Bs I ^ £B 6 T‘ P BT ^tftol^T ^TPTBf^ “STBOW ^T ^TI 

<i>ei i c^d fe^<r fe?r ’*ijHi a i!^c5? ^ifespr b^H ‘fnT%r <$^k arw^t^ f^?r wr 
«*fBF TOT I 

«tJPT W®T C^lWB^lSTtl^P ^ tRJPBf '‘ftl^^BT G^Wrc£®Tfa, (BRlTPT b^^lH B^fi^ R&il ^fTPT 1^ 
p 1 *!# ^CbT*^ 'S^ 1 5ff^»ftfw ^5 J igfU*(!^f<lf i f§ ^=T I H^TBl (Inject) ^BTT 

^ ! C^T*fTC=T ^BTT ^C?T B*fBT (WTW) 1 B*fBT ^ I >1^-3 

\3<t<T ^S I •lajHl?! ^T, ^iJPT B*fBT f^Slfw® ^3Tft^T 

I PiddTb^ 2RT3C ^TPI C 1 ^ ^■=TT^ I«(«(.'o 

IsRST 'STTC’T l BTT^ (Carrier gas) Rt>IW ^T^T, f^pIflW, ^T ^TOft^ ^ I 

<}5ffj l CT<t wfpnr BJPT sHlto’ ^BT WT ^?T I <P*\rW<l 'aiwj'aw Rf»*| ^iWW^ 1w TO 

(Rate of movement) 1 i !f fBr 5fT^® ^3TTf^ £P^ e l'®N 'G 9 BT Pi'5^ I 































































































































































































































































































ir»tnr cw Ih mh-si w sht'st gwe^, cg'swrf gwtwg fgra w® wfiiwi ^npr i w*r ^iiiic*^ 

^r gm \5?^f pf*rt? sji% ^f®r, wm gwT*r cgw> ^ i 

Vieira fgra 4 <r. RsciJiw c%^ i 


^^rtgr^w^ fgfosj l^oSSfl gigt i *tgt^ g*gr gf 
5fir%r g*tm %*rtgrwg gggraw ^ggifeg* fgggmw 
gffil^RT gsw I frlVHJM 5 ^ mWIh gfi R.nJoaiuw 
firfsp^ gsgr gg, gto© 

mfew fgt*m wrgg ^?r i gwiwg mg sn^ Igw 
^sg?g sriwiw I&CiS%fl g^g> sfgt 5 ^® 
fgg*ht«rcg> wMiiieUwifo c^nIkst £t^T*r g>gT t 
>ihcsj^ fg^fftas R>u>$g Pi^i-ijicn-a ^Rs® 
c*rgf53w* ^r*nc5t*n^ gwi w U^> ^pr 
2fW*f gRflWT gWi^ (7T f^g atfafij ^PHjIots 



ft3f O.ib- : ^g# gjW C<fl»IMHUWI(.^il CTtf®T¥ f^RTPT 


(^PWTC&ffnfe fSRt (Chromatographic peak) ft^ST gst 1 ? *?W 

(Retention time) gw I W ^m TOT ^*fmiWg ®<W tof TOT ^ TO* Orf^ (wrTO 

o%& ^ww* ’riggrw^ fgtsw gsgr srr i 


—fi) ^n?PT(sw*r—---- 

<£& cro: cggwt ®*ft*npw w stm «w 6.023 x 10 23 fl» ^rg, •nwit gt *tro grw, w arm ’sgw ^ fcgMw* to 
c*fl®r g®rf gcg giw) 

cstfstm gg«r: c^twr frfSfg ^mram ggm «rf® gfapsw ^ egw g? gft^s <row <4 gg*tw $ awn wwra 
gw g*n ^c?r grw t 

ppm: Igsrgggw £ gcw g*» fifaTOrgggSRi,'® ^rcTO gew £ ^ g^r ppm wtot 1 ^grstws 

^TOtng^TOi^ffiftWTOsro AgTOTOTOETOTO(pg)gggtlTOTO’JWgpT$<ifgTOgppmTOh 

siTOggg: 3ap5 ggroig gggt sign g?*t 1 

%^fw^r ; gsnffc tg^rc'Rr ^wtr RQi>?ii ftgw ctrw ^ ^ < i<wi( s *ii?n ,p (T 

c#s «raf ^rsnf^ fggc® ^c?r «n^ 1 ^fap?n?r f^g «i^m gw 1 fggi^®T grw®, 

Wsgrg ggg t®rtfg 1 

aiftirtft s ggf^ gt ®tg gggw #t#fg cgw fgwe ggwg gggtang cror gc?gr 1 

cipst gt ^®ig ggm gggtajr wgg giw ^ gmi 

af^ape • 5 i^( 2 *t*M i R,e i f grcg& c«nw eg c*(g ®gwg c*Ff&r ^fgggpr i?tw cgT*t <p«i« grw gw iFfwg ggwg ge®Nr 
g#g^r ge& cg^ sfggg f^g gw 1 £f*tgg tggw « ggg ggwgw gjf sMlw w 1 

f g fS ra i : tw^Swg gn « 4gcgg gf*ow eg ROmiI gc& ^figg-R®ri«g RRftii gw 1 wt?w ggi^ 
ap^t gw Pigt fgwgg gwt^f SentS*^ grg gw 1 

g^^tgg: gffgg-twgg fgQi»g i a eggg 'Higegg wiw g^git^gfigRS 1 * gtw, ^twgw g’fo ^rtgg gw 1 

gjNiff '^5 : c^fg ggwg w fgw ^nwr sigifg^ ^gw i artww gftig ^tgg*tg ggwg 

■^K^g « ggwg gggtatig ^ng-gifw 5 1 















































































































































































































<prm: faster 



4 WlPRT ft 4 lib's 2W|#T 


H 


i i 


(Creative Questions) q 


* i 


«i 


8 I 


(C 


z> 


100 mL*"-' 
>:■ 0.5 M 
H 2 SO 4 




>1100 mL'-I- 
-> 0.2 M 
-- NaOH v. 






* 


«r. 

n. 

a. 


satp re ^5? 

*< *flOiBrs^ 8 RrvH»IWI ppm 44*17? 4RT 1 

fc4fhw*- 4 «r* ’rtcanr g^m 1 


* 

o 

8 


*f. 



i 

* 


a. 


%■ h 2 so 4 re wre%iR re=r? 

tttmjw *< ’itciRr jrw srar v apw tJi$( 3 S*iM 4 mtef Ufom 

C^ThQ t \*> 

'smfTcsr ^ *\m$ 10 mL a**fw 4 *jre *r *nciRr 5.0 mL «rc?rrsFr ^ 

^§*ti»riwii 1 8 

20 mL ^TT FeS0 4 WPP H 2 S0 4 4* ^RRsTre (i) 0.2 M KMn0 4 5^f « (ii) 0.2 M 

K 2 Cr 2 0 7 W TO ^Tt I 

*r. wwififiJ ^mtarra «*m fa^pN- re^? * 

*t. (ii) ^ cwi ftfaHiilS ^ 1 

a. ^*Hre?r Tjftr cro ^ t 

*fflT C^Pg ftWlt v H W^IT FTTPTf C5T5f<T %gf reMTft 3lfet«1 « C^PF »f< reo l C4 10 g ^*TT 

C*tKI ^Pf ^T^»iW 1L ^ H 2 S0 4 S^Pf JjfP^a ^RTf ^PTTI 4 10 mL re 

’fSl^otPl ulRuio WSFPT 4.0 mL 0.2M KMn0 4 « 12 mL 0.02 M K 2 Cr 2 0 7 a4PH g fPTfeH \ 

*f. 0.01 M HC1 ppm 44*re Wltaft 4*5? * 

*f. ^IMre? fam afi> ^jrr tprcarf *t^f®re tr$t 4^ 1 

a. ^tMre?r reta ca*f c<!fre ^Nnift <mm rec*H 'Srt sti^sr^ %*^«r 4^ 1 


8 


o 


8 





































































































































































afteMTT '■sl’I'tTR 




<t i sr«r=r 1.75 g' = rsprr wmw ioomL h 2 so 4 to 4 iomL ftoS®' 

0.05 M 10.5 mL KMnO* ST 5 ^ 4J<^N 4tsH*l 1 iTrefa fteff 4^ 7^ TSTP® 0.05 M 10 mL 


K 2 Cr 2 0 7 W 7*C7%- i 

a? W4*6 i fi nartf T^rre 7ta? i 

7. ppm atesBT JJTa £NM 577— TTNTt 7*7 i 

«t. a*pr car^m acTi os^imu *r«7S7T Ttea ter trt i « 

7. *1jHUi?fl rc. ^ ^Hre7 WTW 4j7$K7-sl 4lWlMl 77 I 8 




5 I 


*1 


« I 


8 I 


<M 


«f*I (Multiple Choice Questions) 


■ «i.i ■ ■ i * - 




sprw Ts\*wm r« stm 2 l tea « ^ a*?m 

7®? 

© 3.341 x 10 ,8 fi> ® 2.688 x 10 19 f& 

© 5.37678 x 10 22 fi> ® 1.505 x 10 20 fi> 

9.i5g fim fa* vntfas ^p® ter tenia 

44 mfa* *11*7 

© 7.35 © 7.95 

® 6.54 ® 5.92 

0.12 g C C7 4I«|CT 777 Kivi WT C7 C0 2 ^*7 
77 'Sfa '4IV4H STP CS 44 Ites? 

© 2.24 ® 0.224 

® 22.4 * ® 0.242 

250 dm 3 0.4 M Na 2 C0 3 37Ft W m Na 2 C0 3 

1 TO? 

© 26.5 ® 10.6 

@8.6 ® 106 

2Mn(V + 16H + ne~ -► 2Mn 1+ + 8 H 2 0 

teram- 

Mn 41T+ 7 + 2^ 

Mn 2+ # twraSH $3$ 7*C7 


i. 


11 . 


vi a^m t.m\ 41 . 7 - 

i. «M»ll<fllll ^5*17 

ii. arerrr 

iil. aMt<M 4|HM>wg ^77 

Iter wW® ate 

@ i ’Q ii © i 4 iii 

© ii'S iii ® i, ii 'Q iii 

h i 4te aiwr *f5ifter anr aitarcafr 

© 2 ® 3 

© 5 ® 7 

5 o | CuS0 4 + Zo -> ZnS0 4 + Cu; RQhIM C4lafl> 
«i(Q« 77? 

© CuS0 4 © Zn 

© ZnS0 4 ® Cu 

■ %57 47* 55 * 57 7* 4&5I7 $*7 

s 

40mL CuS0 4 STFt 'tete KI OT*T 75£7 17^ 
4JK.il Ul^Ujaa 47TC 35mL 0.15M Na 2 S 2 0 3 


iii. n 47 717 10 , 

tel C4Mfl> 7^4? 

© i e ii ® i e iii 

© ii e iii . ® i, ii e iii 

S»\ ter TP® $*il4Ha\7W ^74 75717 W$ 7R^5 

m 

© AAS vfafa ® HPLC . 

© GC «i%fa ® uv 

5 i KMn0 4 "— 

i. 47^ stl<t<P 

ii. sntatf? 

iii. estate Mn 47 av«ijT + 7 

tesr «sr# ate 

© i S ii ® ii S iii 

© i fl iii ® i, ii 'Q iii 


STmarcrmsai 

55 I 'S‘?H(.^ Rnjisll Cu 2+ 47 7J®? 

© 0.3336g © 0.3989g 

© 0.4949g ® 0,98g 

5^ i RQciiltS- 

i. 4imwite ItISrit 

ii. q t m t foflfc 17%7T 

iii. a?.T7mi7 (4(4*71 

Rcou cvHflt 


@ i « ii © ii e iii 

© i * iii © i, ii« iii 

54 I 5g FeS0 4 C® TlWT m 

KMn0 4 <|Hl«H <M? 

@ 1.04 g ' © 2.04 g 

© 4-01 g © 4.02 g 






















































































OCV 


: f^r^2T 


58 i ^ «mt*w Rflwn Rttfi* 

c^#? 

© © fSfvf[?sq '5|W@ 

© fspfl^T C?FF ® C*3 C^PT Rctf-fa 

a Imcos fps 5$' 'S 50 »R fifc?3T ' t rTe: 

CL1SO4 4- KJ ^4 CU2I2 + \j + K2SO4 

5<m t^faRIT?r C^t'Tfi’ ^STTEK? 

© Cu 2+ ® S0 4 2 ’ 

© r © Cu + 

50 i RRhiui- 

i. cu 2+ f^snf^s^TO 

ii. 

iii. K + $W*G*t 
Rt&iTC? 

© i « ii © i S iii 

© ii 'S iii © i, ii <3 iii 

in 1 Res* wt 5 # RQhii? 

© CaC 2 0 4 + 2HC1 ->• CaCl 2 + H 2 C 2 0 4 
© FeCi 3 + 3NH4OH -4 Fe(OH) 3 + 3NH 4 CI 
© AgN0 3 + NaCl -» AgCl + NaNOj 
Zn + 2AgCN —^ Zn(CN) 2 + 2Ag 
5v 1 Rts? C3PH RQwnft ^r? 

© 2H 3 + 0 2 -» 2H 2 0 
© 2H 2 0 3 -> 2H 2 0 + 0 2 
© 2Na + 2H 2 0 2NaOH + H 2 
0 CaC0 3 CaO + C0 2 
I 2Ag + 2H2SO4 —> Ag 2 S04 + 2HiO 4- S0 2 

4 RfiSRnflfc® h 2 so 4 w- 

@ 

© i£|f%® 'S «Hs<p ® 43f5r^ <3 RbfBht 

5° I 5C 2 0 4 2 " + 2Mn0 4 " + 16H + -> 2Mn 2+ + 8H 2 0 + 

ioco 2 4 RI5h( ifiSt's ®rin<i> 

© c 2 0 4 2 ” © MnCV 

© H + © MrT + 

551 2H 2 S + SO- -> 2H 2 () + 3S 

<a RRhhIGn c^t 3 # irfoa? 

© h 2 s © so ? 

© h 2 o , ® s 

I .* . * 1 


5« I Cr 2 0 7 2 ' + 14H + + 3S 2 * -» 2Cr* + + 7H 2 0 + 3S 
43 RRmHIGio R'SrH^ W- 
© Cr 2 0 7 2 ’ ® H + 

© S 2 ’ © Cr 3+ 

58 | P0 4 v + NH 4 * -> NH 3 + HP0 4 2 - 

4i RRHiiltfe* 

© P0 4 3- © NH, 

© nh/ © t+IWllS? TO 

5£ \ cr + hso 4 " -> hci + scV - 
43 RfSpffite -qm ^pit- 

© cr ® hso 4 ‘ 

© so 4 2 " © $$ to 

50 1 Ru>^ CTl®r ‘'iffli'sws c&m 1 R®tk*p jucu^ £jtiti®w? 

© Md 0 4 2 “ -» Mn0 4 ’ ® Cr0 4 2 ’ -> Cr 2 0 7 2 ' 

© A1C1 3 -»• A3CU" © BrOf ^ BrO" 

^1 Rcrt cvH’«tfiNc^ csroarTBft^RramamiiiH? 

© Al(OH) 3 -> Al(OH) 4 _ 

© nh 4 + -» nh 3 

© C10 4 ‘ -> C10 3 - © CIO’ -t C10 3 - 

^]br| cm *I04^WH W «lwl«rt? 

© S 2 0 3 2- -> S 4 0 6 2 ’ © H 2 0 2 -> O’ 

© NO-T -> NH 3 ® I 2 10’ 

I K[Co(CO) 4 ] Co ^ W 

© +3 ©-3 

© + 1 © - 1 

001 4l$(fe|tvrt*M «Rt*T W *ltw- 

@ + 1 © «?pTi3i - 1 

@ + i«-i ® + uo«-i 

05, I C^t=# « Rsrl<IO %*IM$ ftmr 

® HN0 3 © S0 2 

© H 2 S © KMn0 4 

00 1 (fpf# « R«rn+ tor 

© cr ® cio 4 - 

© CIO’ © Cr 2 0 7 2 ’ 

«8 1 ca(oci>ci ci 4% wm m?r- 

© +1 ©-1 

© 0 © + !,— ] 




5 

© 

4 

© 

O 

© 

8 

© 

a 

© 

0 

© 

<3 

© 

V 

© 

Jo 

© 

lo 

© 

55 

© 

55 

© 

50 

© 

%s 

00 

© 

5ff 

© 

50 

© 




© 

5S> 

© 

*0 

© 


© 

50 

© 

5.8 

© 

5<2 

© 


© 

5^ 

© 

5br 

© 

5f> 

© 

Oo 

© 

0 ^ 

© 


© 

vS8 

© 

















































































































Electrochemistry 



(Introduction) 







2 KT?; I ^TOTsT fas* fa?f *lf<Hjfip© W «Tfi3> I CTO- ’tf^o 'ill^Jp<t 1 ' 

c*fR <sr%r a^t £p »fa Tffwra fas* fer ^ i $ £Ri^t 

*jf^tlf^st I *ffW 2Rt^ ’f^tf^oT I ^r^3t C^tM R&5f ^ ti\ I WRTf^i 

c^t? ?tf^ t 5t-^i ^Trf^rgs sRTt^r *pc«t ^i>ii*iPi<p fe?rt ?r?yi1ij« s ^prrai^ fenH «pc^ 

g w *!fiw i & stilts *ifiNt$«t *ff 3 <f[f^©f i ^ ^t*nn^r f^rar ^it^if^®T 


m* rr c^irm cstr ^?rr ^ iw i 




f*TW^T (Learning Outcomes) 
srarrafi* c*lw fw%f- 

A 



» -^tft G 4 ? SH^C®^ W ^Vi W I 

» v5%f?7^t? *ff<HlR^1 3TNJT I 

s <imift<j>: ‘ e #t^ vr*ow^f%a's?w? ^if^ow ^irsfar 
<?r*rrr® ®tg g 'sfe^rcgw 

Ibis'S «t><ir.vo ‘ s Tf^^ | 

» ^j1<JlCG<S am ^ SfOT*f W *1wtfsT Mt^TT'f 

^tt wre <traw i 

S *fpp ’’ff'TC/t l 

s : *tp$<r vif3Rr«! *fthfflr ^rr^fTW 

(^irw •rww i 

S Wm m-f^feRTt vs fNffa*f ^ ^e^RT 

fas* ^trr*UT ^*us -me? i 

» \sfi)^|<l R«t<|<J 7TW Jfpf^ 5ff3RP5t fstfilCSf? ^cfat 

^at?® ^fr?w i 

S Red-Ox fifarciT G C^T^ f^J'S^T G sj »iM C<PRf f<«<i ^TT^UT 
*tRTWl 

» 'sfe^l'tl 1^5? 'JRlpf®' ^ThW? =#WT 

^t'o , tT3W i 


S 'sFsj^SRI G 2j<jJ|’flC«Pf ^frrf <MOa 'TT3W l 
S imlf¥l<> : '3fT?H 'of^p^’ln <t><3(Co ®l|nw I 

S' ^ ^lklwj <pt<j 

<twraf*;^ wffstw w 

i 

» g ijt a n^ i ^P f S Tjf^s, ?rwrf1^ c^tW5 ^iwr 

^r?rt^ i 

I* f^R^t (c 5 ^ i^Tt^w g ##ro) ^tfe ^Pttfer c nf^ 
ifl^ 1 % 5 M Sffe?TT ^TMT WtTa I 

s OT£ ^TC^Sf G f^fsTTO ^iflflft ?1» ^1^ ^rgf^yT 

:-: . ^ | 

S ft^r CTR^ff sWlTC^f PR 5 ^ «IJlWl« 9 , 

toi® g <rr^ i 

S ^fttSjTE^r (TR^ra ^ G f^iapsT ^ 

af%*rr ^TTOT *tisw i 

s pH ^riWiT c^r pH frfarcr c#*h 



SH^H (Key words) : > > ®rf^Tft > W^r > ^jj^w > ^ 

> OT*T > pH TWSH' > <£^bt>v;^ <M >■ >tf3HW i 






























































































































































































































<r*rr?R : %ft? ^ 



'S ^ (Electrical Conductors and its Ciassifi 


8.> 


c^n?rr cppftt rpif# f%^ ftrp prut ptrr. rtptp crttrt cppcr pprcsfp f®^p % 

prcr *tkr pt i rpt?? ^fs^-apR i cprp *FFfitfp c^sp fe sriwt p>to 

^ PT CPPP PPttf pfpp"^ PRfrs RRR, '•■Jiif.n<K.<ti ^f<J<Jt^r pffpf PTpT i CP*R— pp^p 

’lPi 16 pt sft^s t *trt rpp, fpfeiFa '^rrfsr, pftp gpp, stippII? ; ^®ifftt jpfsjj' pffg<nf) nr*rrsr 1 

PTPftP cpptpip j i<p«i *iw/ 4 p ppj fk?i j i»ih , «|(,<i ’fR^lf^,'© ~^s pftsp pt i sf?;so j - <p pRTc^fp fp^p? 
M^ftl Rlc* pip 'Spp fsf% wr ■$ pprcajp ppt tpcp fpgR apif^s ?p 1 efwpRSF faFsjf pR-faf 
w ^< 1 ?*^ rr prc^s1 ^5%^ pffpp^p ^t*r $pfp 

%fe PCP pfPPtflW SfPRR f^pft? ©TCP ; ofp 3RT ptp | PPf : 

*• ^pif^ttl (Good conductor). PafPP& (Bad conductor) 4P?, o. Rafpp'ifi' (Non conductor) i 

i. ^ 1 M$I : 4 ; Sr 1 ’®l*l PIPJCPP fo*« f^fR *[P ^R(.®R TC^RtS'l PTsMlfe* 3 TR PTCR t CPSR : ^RT, 
^UI*(I*iPi?JH, C«TfPT, WPR 'Rs^ PT$, (i]%a Rift, W gpp, rfptppgpcf t^Tffw , 

SfT#?r PTPiCP §W«UjW<l SRR PC& w sjpf ^ P vm I CTO, 5 (m^ I 
®* 4 ®ti'©]?t PIPTCPP PPT fPE? f (. £ i < ny»i RtWt E? 5 Tf 8 «T PRC* prep PT | CPPP- psR, PFTT P CPtiffR 

fsfp $m$f 1 





ftars.i : (^1?Rlt) fef 8.^ : 5JRR& (^^t|t) 8.0 : CRTC^ (^^fT) 

W nf<J<R(7R ct*M VS^R fefe <m ^ fd^ l DC4 «T^T ^RT m 

^|^a<] Rf?R|% RT ,p ffRTft (Metalic electronic conductors), (R) %*RT ^«j l |l ' ? 

\X%+ ^lH (Electrolytic conductors). 

*lflNtt (Metalic electronic conductors) : 

(7PR RSJT %¥ aRT-:^ RfttTW SRtfes 53 ^TR %m Rt »lf?Rlft ^T 

Sff^o-W *n^TS' 5r^4£w<l RRRRT xsfeiR ^ 

| tw4®«l ^ RTRR 

^c<l t <|^5R af<i<i||lc'!> «fes RT Ftw "RTSTR 

Ii=i<n5*t w iQ<nf<tvs ^ tfr^R R«*r f^ r tsQa*j i c>( ff?r 

I (7T RRR aRfe^iR 'Spr (RRRT RtS - Rf I 

*ff^R (3^ ‘RRT'J ^(.\S RPR ‘ p R5IT l 3r : S ^PlMeR , sfT s rnR 

£Rlf^® ■?¥ PC 5 ) *TT«P al^«lti)f.<r- lc«14S^]P pfpprft PTPf I 

CPSR- RRR. '' 5 ()I^PtPml*i, C«TRT. R« 1 *id, PP p(^p 


fBR 8.8 : <T®P PT 3/,PP^3)-?i prfppTft 
pfpptfR \ofe?, pf 


mrf pnprtpR $ g#r w.w, pcw i cp^ tc 5 i^% 
^f«(.NS “pmc*# CRHR Rin prfpp^T W$ R TB1?- illt c^s 



































































































































































































































































JL*) HLIkti 'ik 




'S'isi 


i. i«ifi» 47# <^£T *RKffc 1 

4 tft^ tt *n$* *r?wr7 w ter t# i 

«. c^nTTt <ri>ri4]te fatal t# *rr i 


8. ter*#r ^s 7t*r 37 g 5 ^ ttw ^wr 757^7 *m t wr 4 wrfter <# 7 ?% *rar 

ter 2RTS ^r®r *wbw ctR t 
<t. <ifa7iD<i cro 's^jPRr ^gar ottw i 
i b. wmrsrt wr *ite5=r *$w7^m 7# 1 


1 ttc*t iNw : «im -twR w ter «f®^si7t7 Ttfr 2171137 1 qrm ester 

'spR^ti '5^ $c*i 7 ui^ «(ic^ f fa^ £7771 sjt,$ihr 7*3 t°i 4 ■^' 3 > Vi^iwrr *il'®<i 

’WjeT^rt^ Renter £MiR\t> 37 1 *\m wr ante TtR 43 wter ?.w<w?w< a(7T3 t# c-Wt# W 


cW 30ts tsrt 77jte ^■wfii-w 3713 7 # 1 


7. ^%teFU *lteft <Electrolytic conductors) : 

cw ctM c^fprt $ 7 ^ gw? jaUf^e tt tete ^ 431*1 ^3 
srwg srwr TO? 3«7t7 wr &■<*$ ^77 m\ «te®g # 5 ^ 
7 # 47 * 47 >t wr TtTTste *!fa7^r 7 #, »fa^fatsi7i 

Ttetfr t*tt 3 c?r wf 1 77 dilate ctR; ftf c*iM 3 

7Vlt*ll$! C7R *fte «l<1^1141 « W%T 57FT T sf^feRT *ff77# 37 l 
NaCl, HC1, NaOH, CuS0 4 8ff% cte?7 573 4 W^®NT *lteff I 

^fiptfacsw *ifiMiHti frfttr * 

i. 4 te, 7337 ■$ wr $?rH?i 35 teg 3 nte ^731*1 twtt 
gteFja 31 ^« ^4 $141 wh-si wwj *117733 7 *tg i 



fear 8.e : *lR<l§) 


swtw.«T ?mm wm « ^rn^nw Tsf^srar f^srm ^ 1 wr 

1 

o. ^rr^^f? ^rrwr ^R<iiR^ ^r ?^r ^ ^5% wr wr *rwfa fiw 

^ 1 


s. «iR<i^wii wsr^f% ^rm 1 

.<t. aj wift¥ ^R<3iD< ctot ^il<ri^<i ^ar shtoi 1 

fc. <swt siw^ ^wr fcr^R ^ 5 % tarn ■snartOT ^ 1 wr *n?r 


m 


■sn?r tlNW : i. *rrf^ Crystal lattice ^ ^ ^W^WWlt WW W I ^lUrR^ 

cto<r pnb cwrr ^ ^woyj-r «rrw ^ 1 wr c%*r $w<juH ^s ^ 0 % ^r 1 

ctew «ra rwt ^i^rc<r<r wr % 'm&t ^ ^r 


w i to^hwtt 4 ^,® w^r awtMfiw wr wr^ 1 

*. ^h 2 so 4 , «rr? h 2 so 4 ww ^rfw1 ^ «ii4iwti ^wcti ^R>^Rtgm ^wrf ^5% »rf^r wr 1 
cwrr ^fkRcsrcr ^%?r s^r w ^ ^r, ^r<j®^ w ^ifw ^«trnr tenftro w ^rtpt ^r 1 ^ ^wr 

h,so 4 ®r#?r g^r w ^ ^?r ^ ^iwrt w c^R ^R^jm tenfe ^nrr « so 4 2 " ^rm 1 

h 2 so 4 , ^ h 2 so 4 47 771 h 2 so 4 47 757 h 4 « so 4 2- 

’ff? h 2 so 4 47 ^nta ^te, cwrr ^ h 2 so 4 , tt? h 2 so 4 ^R?i% 1 


















































































































































































































































'S'b* 




*6 v l(<hlU* TTWI '$«Til (Comparison between metalic and electrolytic conductors): 


*tf\i<l *fR«!U ■*•; 

\si^aRm 

i. ^w^iiiwd «Mic^a 9w 4ort<3 >j(^ ^ i ! 

i. ^5RTC^ a\4\&4 'mm '©^ «MIC<lJ ^TT | 

c^iwi qdwd nwisP^ Rtaf ^rr TOr?ifw 

*#^srw#®^sr^ i 

*. ^I<l*1it dl>l!ilR^ RR|.ill m\ tffTOR<t> 

i 

'SW^T vS«tl ^iRdTOd 

^WTTOl 

o. ®$5fl3r ^iPi'© *riRc® TO^ra v*!^ 

’iRro to l ^T TO^m ^5% ’iRro to ^TTI 

8. 'sr'®<j'S?t ?jHI'as« ^to *rl t 

8. ^HNH *it3 i 

i4 ^. 

t 

(?. *Pi)«lc'fim ^2T t<pl<.il®tt^ sTCTOrl ^?T •$ \ 

^. WtTOB^ ^3f sfCTOTT t 

x ^trotro fa cro to i to 

swi^wfru i TOr^n^r i 

X ©TTOTO <|f% ^o)c«i (TO ^PT TO i TOT 

v. dwit ^RfPfS R©<i imtMM «hj sj^f^tarr c#r i 

V. R«^^l|WW 'SHI SPII^M! TO^Hf© 4>l l 


8.4, ► 





*fro tojto 1%©<rfrotroari &&m cto* vsr^ stm^\ $ wi^i 


wi §rofpw <rmmfw to«t c^rot *iR<©h ^ ^rr tophto ^ 

«TO I cw : Al, Ag, Au, Zn, Fe, Cu $©Ttft <TTO •tf^lfl' TOR I 

^f^^CSf^T : *Ttf^© TO ^T Wf 5j%f© TOW *HfTO few TOCTO ’3TR ’ftalTT 2fTO TO | <£) 

toto sro <rf? ie r© to arc? ©fc^ to i 4 stfUtt ©fi^ TO^ro tot s%© s^sm? 

*o<r to$<t Tjft to a srr©t-?r *#<nf)' TO*fewiw \sfikftc*prr ^ tot 

TOI (TITO CuS0 4 , NaCl, AgN0 3 , Ni(N0 3 ) 2 , HC1, H 2 S0 4 , KOH ^©T# I 


i. *TfTO *tfTOt% CTOT *flTO TO©? 1w? fro 
tW«T§? wm TOT ©f^ TOTCTO ^ l 
TO? *lR<llI!(>5 ^5% *lR«*Wd W (TFfWT 
TOW? ?Rt?fTO RQhiI WflrJ© TO *Tt I TO 

©mtan? tor to i 

©. to? ?R<iilOd cw ^r4jw? tor ’ffontf 

tojr? c? fro ©% TOR f$?> TO 
%fft© f to ?u> <TO i R*fR $t«Hti 3 wd TOR 
'S ©%, TOR TOTO TOff I 

8 . TO? ^RdlR.'ild C^3f ©TTOTO ?&W 
©f®? *ft??il?©f?RR ^ TOS. TOWTOTO 
?tw ’d^tRro ?£& i ?R<nR©i « 
’TORtaiT 1?*'#$' l 

<?. to? TO^rftro croi «iRh> to?? ctot 

CTOTT TO? OTOT TO RI 


i, ^f^feitro cror a?m to?t? tow? 

WTO TOT ©1^ TOR TOf^ ^r f 

^etoro ^totto from ^ 
Rfrot? wr ^toto ^1% ^?r i 

M)^Rc*fiTO (TWaro^TOT TOMd 2TO 

wRw £TO« $ fro ^ t 


8. TOTO1TO C’lM TOWJ^TO ^TtPT TOF^ 
®®T C^?5 TO TOT *iRdlRw> mtfes ssl^bC'od 

■'TW^TO ^ I ^^«IW ^©ttototo 

^o(.°i ^tR^lRTO'^PT ^d5 t 
q-. ^f^eRcsfcro cror <tiRj4 
’rf^ST TO I 


v *M4t*ttTO : TO?T crofl ©%Rc*m TOFsfsiM *nR <1T TOT Rro CWIT 

gft^ toto *lf*r^r toto to ^ TO^, *iR<rero tot frotfe© to tot^ 

TO l TO1^T=Tt SpTO 5^0 TO ^TOT #T© TO^W TOTO ’i^r 6 !© ^5TI WTO'ST^TT 































































































































































































































































































<tr?r: Mti 


0^8 



'®^ SRR; i>l«l*il ^C°1 <pjI(.xiI<* SR'T ^j|H|Us 

^•rqlw fW *RH Rt?fo4> 4#T I RcSPlt^R ’PW ^I$«(RCSOTM W fTO ’TORS csR^ 

R $m sf^fe ^ i ii^RT ^fo?g<? ms Rfr amrere cttfp ^nwrs to i 


'amtiil NaCl !<(.{llRf4> TO Na + WRH <3 CP ^TRR TO i *tfipo NaCl 4ZT TOT Pt 
«f^RR ^T*R ^tR SRR ^ r MR ‘‘MOT, RffijRR Na + ^TRR TORTS «%tTOR TOR 

TO1RTR Cf TOR 'oijIc.^t'Js TOR | TOl?l?H Na + TOR ■Sj^'f to? R fr l Qvs to? 

Na ^sRPjt.^ ^tf^g^T | TOHliH CP TOR tC^RSaTO? TO T TO? Wtfas TO? Cl ’RTOJtS *ri?^ ?rg- | 

| " NaCl (s) ^=i Na + + CP j 

?TORns ^f$wlC4 : Na + + e -> Na (f?©tR t 1 tef) 

TOWN? Sal^lm : Cl~ - e -> Cl~ (TOR figRt) 

VB ^ RtjRHn C^U$ ®tSf? (Factors affecting Electrolysis) : ■sf'^ tro*RTOT 

%»r wsrit fror??* to^ ?r f^csR? siOhiic^ «jsrf?s to? i Pi?ii]<m®rr ^ott— i. g?t M ? totott, 
vsf^ftlw* £ff%, «. smWT I 

>. vi?M : 3?R? wrtan? ^R? sf^ f^R? f?s? tor 'sf^^RcjRj gro«R ■sot tjfij 

totr*^ tor 4iR ^tot £p t ffrs ^? i tor?? totot ap*ifw ^s?tr ^r«t srr? 

’EmiaiR §*f? f?s? ?*t? i g?TOT ?ro TOftR? totoztt tor tor toiw? atprR sp*rf?^ ^stih sprst 
<tr i ^r^pmn: hci 4? ^ ertot c^zr: 

HCl (f > T-— H + (aq) + Cl (aqj 
HjQff) -i- 1 H*Vaa> + QH~( aa ) 

^®?TfX. HC1 ^t?f ^IRT H + , Cl” 'Q OH” RRR t Cl" 'S OH" RRW?T C^3I Tffap^Rf 


falflw cr ^trw?t ar^H oh «fr«M<i ^sm ^rrn?m? oh « cr 'sw 

sp'ffw^r i 


^irWI® : 4H + + 4e —> 4(H) - > 2H 2 (g) 

^h^iw : 40H" - 4e 4(OH) 2H 2 0 (/) + Q 2 (g) 

HCI 4)?f ^ g4CR C^CZf ^THRI'b cr ap?R W*fR 2 f*tfw ^C?r CP rfjpT | 

^ l $ZWU$ HCI >RUMI al fgHHC* SfolR® To I 

^,. 'oI^*T'?twfl «I^R| : ai^fxsm ^‘ P R t^SR'f fiJ^Rff 1^5? ^TO «THR I ^W^ | 4 «tf?Rf^5' 35@T 

^ tem sfifam «ff% AMS* ^r I cwr- NaCl 4<r ^r pt TO. ^ 2R1^ 

R^Rt 4RFT H + W?R arRR £p^fw ^<T i 



uf^lM (Pt): 2H + + 2e -> 2[H] -> H 2 (g) 

^f^lltCT : 2CP — c -> 2(0) -► Cl 2 (g) 

WWtW fec<? <li^r Hg <R ^RRR "5R vsW t.-'H^Wl H + ^TR*?' afT*fR spans' R" ^C?T Na + 

^fHR W*tR sp'lfSra TO Na - Hg i 

?RWI^ 'oRpi^lw (Hg): Na + + Hg + e -> NaHg 
WfWpE ^TTO : CP - e -» k:\ 2 










































































































































































































void's TilH 

W?T? CuS0 4 TO Cu <Tf TOTO5 « Pt WSC? TOC?T5 few <JMr? TO? 

sW?W??T TOWTOtCTO ^fTOWC? Cu ?tl>TO" TOT'S WTO'S w^HUlM 0 2 ^tlPT TO l 

CUS 0 4 ( S ) 1 Cll ( a q) + SO 4 (aq) 


HiO 




H + ( iq > + OH” 


(aq) 


(Cu): Cu 2+ + 2e —> Cu 

«rnwi® fcl^lw (Pt): 20H" ->• H,0 + V 2 O 2 + 2e. 
fe ^ «f\^C*nW ^IWE ©fohTO feTO fe?T Cu W « WTO^ fe'M 
*ftTO* TOW TOWS Cu *ftl> TOT TOT'S WTOfi5" sof^TOTC? Cu ?T^?TOTO 

TOWS ©%?TO? iCu): Cu 2+ + 2e -> Cu 
WtWRS $1wlC? (Cu): Cu -> Cu 2+ + 2e 


8.0 


R«I«H (Conductance of Electrolyties) 



\Si|*|p!4 cfet? fefe WRT g%f® ©M?!*l ^5*, 2f?T? WTO TOW C?tW? fel'&M TO> I W?T? 

^iw w tow? 'Sf%?r b?w? tot fer TOife tow ?i>iiTift<j> ffeisr? wct 1 c?ro Ji> P ? fTC«f?r $?%r 
b?w? tot fro swfe tost ?mt?fe feisn w& torf few 4 ?x ^5% ferc?r? s?w? 
tot fer to? wro? tot c? ?w?fe ferro wi> fewr ?w 1 

fercw? B?? ?felk ^5% wi to 1 w?f? to few towsto tot? ww? 

*rf???? TO ?T I CW- ’llPc'* 3sf? *i|fTO ?| TOM 5?W ^st^, ?!???? ?WW TO I 4W?T 

few to to «nw 1 TOif?w ?fe ^Iro, wr w to w ^ro ?ti>? ?t§5W?w? g mm cw 

'sfig? TOC?? TOST « TOT C?f*T TO tflthnw 1>t? few TO TO ?TW1 fe fsf?, IpTOT 

2p5f^ TOTWf? SWT ©I'S's, TO? ?T "TOT ^sr^f^, f?C*W TOT I 


TOW WWtWTT TO <TOTT CW ©f^. feftW? g?W? TOT tTO «ITO TOW ^TOT ^©T felfTO i 
TO^ sfTO TO TOT TO WW WW ferWW3 CTOT TO I wfl^ fTOf^ WTO ^UTO OT, feMW* WTOKM 
WW fiWTTO l ©% feJTO ^5% 1 *f%W WTOlTO *ffes" ^«fTOo TOT 

TO l TORT TOTO TOT feWTO ^TTO *tfe W B^t^ TOIC^ »Tfll*T^ «TCTO TOf TO W I TOW 

crow w^T *tkro stto^t to i croro wr w Bftro few toTO tot to? 
TO W W9 tot to i ^ ?q??w to i ^ ©feil<i gf^? fer ?rf&rf? to 

BTO Sf^Mf "M? ^?° ffrC? 5C s l < W^'i gM ?W CM ?C? ?I? I C? WTP5I^ (—Ve) 

srnrs? ww «ro ^i?^ to totc? tw^? ?rf&if? cto bto to*t to, wto ?r 

WCTO ?W TO Wc^" I ©Hjfe C? ©%«TO ?tMm TOTO (+Ve) 2fRTO TO? WW TO TOK? 
B?®T CTO TO TO, TOW TOTO 5 ^I^TO W TO I 

fer fe[ ^5% few WTT^f I 
few gfT^ ?t ?fe toto to? ??T 

TO?, <NfIJHH ^?°v ’WW TO?, TO?t?? 

"M? ?TW i 1 ®f^ 1 f?t?W CTO? <Pii^m? TOCWs 4>©4 

'SlfS 5? i]??, Wl?WC TOWT® TOTS t 

v3 STOrfT Wear Naci to 

^5f% B?TO fer TOWF « TOWI^ vSl^^RI ^r?? 

TO CTO?? WTOW 'ff ?^T TOfg TOT ?? I 

TOW? TO? WTO TOW CTO TOT C?, TOTOS" ?T 
??W?i ©t^^TO? Cl 2 WPT TOTW5" ?T TO I ^4" 

©fesTO? Na ?T^ 'TO TO l 


TOTO 


W? 

^W^Ual'f* 



H 



fSar8.<r; pnfroi? few 












































































































































































































































'O'Jj'is 


?itoft: faShr*iar 


Rfrol : W *FTF$I?s Na + STFlTO I Wf Na + WFFT ^FltvllC® t£)7?T 

rci«iuj*i sr?®r ^ Na *ff?rTO^?r i 4 Na 4?*farg ^r Na *TO fe>ic< i q ffi wufe tot ^?r i 

[ Na + + e-> Na. (R«rUM) ~| 

«uicii(.vi#« RQmii : ?mm tow espial (cn wr to c^rfer 

TOto ^r | gptftsr 9 TOf 3 wrf ^c?r QFtftsT ##« ^cf ci 2 <5 ttpt sh-eftrs \b%to 
^rsfef® ^r i 

cr - e —> \ ci 2 (im); | ci 2 + j ci 2 —> a 2 

^TsftFT WEFTP® sfWaM TOf^s 3 c®14lLjW< 1 ^«(JT 4F?. TOM'S ^TOTOCF iiT'lfs t?FT3#T 'FMT >K>|>|j| 

i 

TOTlTOTO*(tW|bHi : IF TO’n 'TOw 1 ^ ^ TOT TOTO cTOr TO I 4<T TOf TO^feg ftT CW 

^FIjfeF 1 F TOTO TO<^ TO<iTO TO TOMBS' TOFT l CTOEFT IF <#TO 

tow ^ sfTO "to toms <£rs sm ^pnra w*tft fewsF 

TO I tWtljMil TO ^SFFT TOT ^pTO ’ifefT'f TOFT ^3F cTOr dRX. £ <S #TO 

^tto fenw cTOr tjt TOUiiM ctot •$$ to to ^srfro ^r i ^ror? *rfTOH totft 

fet*w csfftro to = is^TO toSfffft to i 

TOJ«r ft-osiR TO To (FT, <iW 5n^r ?sjf5r?I 7 T TOTO 5 ^®f®CTO ’fflTO IF TO?. « IF ^fferFf 

TOW TOFTTO tro^r TO'T TO TOMC^ TO TO y*m TOto TO*fFT f^CTO C#T TOCF I 
^TOTTOW TO TO ^TTW ^ffeTFf 'SMHlaw TOtW TsfsCTO TOTO IF TO. 4 IF TOTO TOTW to*TFt 
TO ^niiH TOT TO TOWS TO TO ^*111$ *ffWf TOFT tTOTTO cTO ^S^TO l ^JTOT? TO 

TO IpflT^ *fferW TOFFT fercW cTOto TO = TO TO ’tilTO 'suiHfrawu l 


fa 

*WC*T : ^ilCHlCMs 'Sfl? 6 ! *\fi> TO TO TOIW CTO «JT*T TOT ! TO^IIC^ felTO 

r( ^ TO TO 'Srr*UOT^J## Ww tPT^T CTICT SfcTO 7PW 1 

fHt 

1 Al/ii 

^.. * 

«. 'S 

8. ^ 

<t. 

t&#| W'8« afS - 8.i : ] 

i. ^ ’fTO^#^1% TOTS ^ *ff^TT% ^5% f^TTO^TTT ctot? 

fl%® ^5%, fesf^TO c^car TOFF TO® CTO TOF 4JC5IW *TC? (TO? 

>^T HC1 TOra<lH foil HC1 TO TOFT S^T ’ifetf \ ^ TO? 

>f^ fe^FCTO TOtI ^t? 

if h 2 so 4 , TO h 2 so 4 wm ssrfTO ss% TOFift to? 


yy 8.o.^ | vsf^sf ^gT^f gfoT^ (Influencial factors in Electrolysis) O 

CTO f^rairo to fro f^rtro %*m sit^Rnro si^ifTO to «ito i 

0 ?) %smr a^m wrar (*) s^s \ 

(^p) f^cro aroRr ^frm : a^r croc=rf i%iro vihvimi c<rf*f «ftror c^ ^iy^fD<i Ft^ro 

TOFsT ^*RT "TOC 5 ^ «TOs I (Fro- NaCl « HCl(aq) ^ TOFT Na + « CF TO^T TO 

H + « cr nfe H + « OH '5IT?FT *m* l ^ ^5% fem TOFl1 ^<> OH“ 

TOC^ TOTO cr W?nF^ ^sTO cr TOC^ OH” TOH Tot To ^r 1 1^ NaCl ^ 'FT JFftef 
RcgW <P?W ’’Tf^RPTO JijlflC'S TOfTO '^TFFTSS'CTO ^fsRFTO <(jf^®TO (TOT TO 1 NaCl TO TO TOFf 
CF ^TOCTO TOTOTT OFT TOCTO jTOFl c?f»T «ITTO CI“ TOa OH - TOTO i5 JC^ TO? TO TO I TOTFTJ 

fcfcro CTOT^ fro^ gnror to i 













































































































































































































































(R) spffro srr Irto to grom tow«i Tot fRgfro toto 

twrojnro Itoto totcr W wsf fR$f^s fro to i cw- grot toih %sw^|® rhto to 

totrr towr cu :+ tor tot to Cu rt^c® to to?. torf& #toto 

Cu RFg TO£TT« to Cu 2+ tor flwcR sto gftf® to i fof sto sn^RR TORH5 W TO 
fRCOT tow tortw ssf^^iM Cu 2+ tor TOf Irr^ tot's tort®- ^®%to r%^r to \ 

TOTR NaCl gTO Pt RRTO TO #^ f%C5WT TOW. TOWR \s>f%R*|M Na + TO *iR<IC© H + TOR 

to? fRsp^ to i ^ctot r# pt to Hg w towtc #*sto froo rjrrh tot to w wtw 

H + TO *lfa«t'® Na + TO Na RT£W TO 1 4CW Na + , Hg TO RtW Na.Hg RlW W R?TO 

^RRTOR RW Na + (5? ft'etlQ'* TORH TOR®T H + TO IpRtR 'Sffw TO \ 

8 .«.* , wsffius (F), wn^fnst ^^rr (n> ^ ^r*fK ce>-*^ tot r**# a 

Relation among Faraday (F), Avogadro’s Number (N) and Charge of an Electron (e): 
Rrmr^nfR, crTwr RfroRfro to = $*itto x c^psfr®T 
rt, i amr-RRRi'i = totito tort^ x cmm .(i> 

TO TO, 1 SffR-RRRT^ RCRT srf^ ' s T?T5rr’ c j r n R?*tT^ tWRTLrl afTO RT WK TO n CRT# TOT^ RT R^N<> 
TOW RfRRS TO l tWRSaWR TO RRRT RTOTR n CRT# TOTCTO 2ffs#R TO R R CRtWR #%# TOR 
froC*W RRRF1R TORR RRR TO I 4SRI 1 STR-TORT^ CTO ^ n CRT# TOW4 TOS TO t TO-TOR l 

^TOT°v n CRT# TORTO CTO (i) R? RftRiRR RTRRTR TO 1 TO-TOR = I STIR-^RT TOR X CTORoT 
.-. 1TO-TORR vsf^tTO *ffTOR = 1 TO-^TT TORR ^%CTO RfRRTR x n 
TOR n CRT# 'RIRWR CTO'®! n 

.*. 4R# TOW? ’«%TO RfRRR x tlRT SfR-TOTCR TORR?r rtott = F (I TORfCS) x n 
TOR 1TOT-1RT TORR ^CTO RlTOR 1 FI 

^}RR, ]f& *RR1^ lfi> tW^R afTO RT WR TOW TOPR RfTOR 1 e I 

.-. lf& RTOT$ n R^RT¥ IW^R aTTO RT TOR TOW TOPR '©feCTO RfTOTR ne I 

ne x RTR-TORRR RtRTT = nF 

TOR, TOCStRW RtRTT, N TO ^ RR-TORT'tfC® TORTRR RvRTT = N 

<£& RR-TORfR?’ «(f®fl» n-R^TO tw^R 5RR Rt TOR TO n CRT# TORR Rf^Rv© ^W. 

n CRT# TOTRR R^3 ^ RR-TOR = N 
/. ne x N = nF 


% eN = F 



w w ^ ^ (C 

$W^ER#TOTO R^TO : ?W<T^W<J RTRH f^fCRR TOT c = T7 R^TOR TOTO TOT TO I 

tWR^WR TOIR e = ^.(i j 

RTOR, F = I TORTW = 96500 f®R RRS. N = TOWlRW RvRTT = 6.023 x 10^ 

F 96500 n l0 

A e=^= 2j ^RR= 1.60219 x 10~ 19 fRR= 1.602 xl0~ 19 <|TO 

.-. tW^TRR TORR = 1.602 x 10“ ,y fTO 

tw^RR TORR = tWR^CRR #^CTO RfTOtR 

.*. TO# ^W<ftSw?l «TbC«<) RtoR 1.602 x 10 _19 lpR I 





























































































































































































vs^bbf 


totto: 


p _ 

dRF cm 'fltRM PR« i Determination of the Charge of 1 mol Electron I : e = ~ - TOTTO c f RTOR 

to cm toh tot rr i 

^ CRM ^W4i5-i - 'SlilCwWlCiltl ^ tCTOtiaR = N I 

wmRic^f rwr* tcrosacro TOHt i crm toh t 

4TO, 1# ttTOIsCTO TOR, e = ^ 

.\ N WJ* TOR =“■ x N = F 

.-. 1 TO tro&TO TOR = 1 F = 96500 f 5 ^ I 

.-. I TO-lpTT TOTO TOR = 1 TO TOR = 1 F 

= 96500 

MlosIRIU&l ^TtRTT fRRtT (Determination of Avogadro’s Nubniher, N) : 

P 

e ss — TOtTOR CTO* TOTOKStT stWJT, N TO fR^TTOt TO t 

TORT Wlfr, lfi> troftpR TOR = 1.602 x 10" 59 fTO W IF = 96500 fTO ! 

F 96500 „ 

•‘• N= e- 1.602 x l0- 19 = 6023 x 10 
.-. TOTOTO ^Rlt, N = 6.023 x I0 23 


toto vftrnr Rfroirro ®iPi4i < 




J*v 


wN*i 


H + , Li + , Na + S K + , Ag + , Cu + , Hg + 

1 

+ ve 

p 

1 X7j= 1.602 x 10" 19 

CP, Br“, T, OH", no 3 ~ 

1 

— ve 

1 x^= 1.602 x 10" 19 

Cu* + , Ca /+ , Zn“ + , NiR Fe", Mg /+ 

2 

fc 

+ ve 

p 

2 x jr= 3.204 x 10" 19 

S0 4 2 , S0 3 2 , co 3 2 ~ 

2 

- ve 

2 x jr=: 3.204 x 10" 19 

Fe J+ , A1 J+ , Cr J+ 




3 

+ ve 

P 

3 x ^ = 4.806 x 10" 19 

N 3 -, PO4 3 - 

' 

3 

— ve 

3 x ^ = 4.806 x 10 -19 



(Conductivity Difference of different solutions) 

: TO %TOJ TORTO TOR TOR RfRTOR TO R I RtfRM (TO R WTO TOW 
<#TOR TO«T TO l til^RT JTCTO ®f®R felR, TO Rfrs? ^flfro TOR, TO R ^TO Rp 

RtWMtttTO TOWR CTO ^ofp TOR TOT 5 T « TOT C#f TOT tiTCTOW ^tg fefR TOT TO RCR l 

# 

4 RSFsT ftfw 3TOR TOT 0.1 M TOtTO 100 mL HC1 TOR TO ! HC1 fRTOl WR 4 TOR 

% ^ 0 % fatSWJH TOR I 44 $ 4 |M 0 . 1 M TOR 3 TO 100 mL CH 3 -COOH TO TOR 3 ^® TO I CH 3 -COOH 
'sfpfRTOTl 4 TOR # WC 4 f&s| frf »|(4 50 mLTOTOrRt#fronRpC?l \ 9 lM>f 5 f%®TOl 

4 TO TOTO Rfroif^t RTO TOif® ^RTOR TO TOR RlTOlfc'®! Mr TO TO*. 4 RCTO pRT TO l 

W# : to rto cR*r rm, TOR cro, ciJfacw, ^toitor toto, 









































































































































3>TT?R (:>¥ *f3I)- 8 ^8 


O'bcB 




TOB l ta S*V : HC1 4ta « CH HTQOH 4ta I 
<j»!C'ST5j JfUlT ! CcTWf ft<6? 'Jtf®' <u<i^[?5 <MC<I i 

i. m sr^ff^ *rm w ab (tar ot*qto i 

gfftF% g<r*r ^rsgta t>t«ilk4 taw x ftta w* W ^ i 

T i51*K*pH « I $TOWs*TC WW WlftTKA Tfsg^ l tBftlt*HWil ^ C ft-gC's ^3 £IT$ 
®fft> J-'jQ?' ^TRT^r I Tgfftr J AB ^>lc<l<l 'S 9 f?‘ I 

<ro ^r <ro gftwnw tarf^s- ** tar gfftjg to ^ i 

5ro® JiOT *tfftFT tot ^ i tom i 4.ftrftgi^ £RT^ ‘^RT TO i 

I* 

cam srr 5 ^ ^ i cStaPRffc 

^TCf ^ TO *f^r C*fRT ^T Sp*! TO I * 1 ^ C*TRT TO I 

«r% j top «*i?r tar ta toto *i<iii*w tot | 

TO TOT W^RT TO TOT ta ^ ! CStam ^H»Ut I 
TOT <TfTO I TOJ<r '0*ET ^ffTO CTOTT ftr*P *I«*IW TO | 
cron m c*tRr tot *t wr ^ c*tr tot i 4 

i<j*w^ tot t^a i 

b\ A STI^ TO f^p gpjf B SIT® TOT ft*g<1 g<1'$> 
ftr#TO I if?WTO8 4 tap gp? a' « b'. 

sm ts% tanro grow* ^grorg to 


«. 

8 . 

<?. 

fc. 

H. 





T 


*rffan?ft 

r _..r_ i-_ 


L— 


(5. 

ft^TOW TOf X (TOT ^5H TO £&$ <T^% TO I 

: s? 3 R>ro ta c*tpt to, sm ftaftro cror, 

R' xb' 


frar 8> : ^im 

<wr^, x' p 

(ta, R 7 = 7 


5^^ (TO. X' = 


a 




f^tp vsta tapy ^tatar.tar to $ 


-sHriU ^RT t 

TOTO^I : TOrsjM tot g^;^ ^ft«iitai g1% ^rm i TO 'iftro ^s?r g?ro ^rpsrfirr wta 

3TO fiHTOR i 


’siw ftm sjf^gnw ^TOftita TralS gre «rrro to i ctoi w to 

ftwfftr $ ^iV-tHiTP ijp taf*rr i 

W# : 250ml ^ ftTO, wfi^TO (^TRRfW 'Q TOTO; 

m 4)RTO TO TO), TRW TO, I 

■% 

tow m : ta? tag*nfr ^fer« to ft 

tot ftf^ spm fttgpr to i sm 

'iftai fttswr %ro ftftsr g^'f. ftlft ’tfftmr taro ( 6 - 10 % 

CH3-C00H) iw ^fttar hci g^F Naa w toto 

?TO 1 <ff TO < #TO ^TTO WRTO gfftFT TO 

^9f%s TO I 

»ll«H'6| : ‘sUTOSftil GSfft ftfW 4 ftTO ta tTO*HT CTO^T I 




fun 8 .& : gft<!§\*>r tar 





















































































































































































































































\S Ho 


*|3T 


^W<ftg(xR aRRt ©%, aRR i R^RT ’RTF# *r*flfRR ©fex *lfa<ls>R<l W$ ©R ©fex *llR3ff^©r ^RT i xiTR 
CTfTf^ - ^t*UC 5 T RfeX £RR WT 5 *T ^T?T • ? if^<]!f^S ^T WPRR 5 ^ “'tf'Rrit Rf ©%X f?t?RT *lR«lfl < 0*1 I 

afw ©rcxf (rrr crM r>[rt gRR> sfr^R <rr fRRfiT© w^trr ©fisx aRrc^R ar©fR f^firt rpsrr wj 
©trr rrt ©fex ^7^- rpr mtufe RIrrT' 3 RSw, ©trr ©fex fw RtRRift 

<fRT | fRSsl^t WRIT'S RRatRST $ *RRR Js^ 1 <H <PM*i I CW- ^tRS 2 ^ 1 <K<M SR*!. *rf*T© RR^ '3 

s^r brr $©.nfc t ©trr 1rr©r. ©m«iftifR?nR ©R, rwr ©r arcsfeR w fcR ©fex anR t>t1r© rri 
(T psTfi/T crtrt oi>i i *ifrR f^faRTI rt i fR#r© ^tRrt ja^t^s "sRgR ©fex afRR m RTRT RTRR 
faCR'SH RT>ftRT RRI "©fsx afRR *lftbH=TI <p^C® 1 Rfc RtRKRR RfRRlRR faRieri RR «M ©fR* ©fSX iRTSRT 
9 RtT^ 4RX ©f®X aRTC3R Wf CR RTRRfRR faOif'SR RU? ©tR* 1 $f$X fatSlRR RRf I 

\5f^X f^fRCRR \gRR RffRR RffW-faffaRR RR 1832 RTRI ^XRW Iwi^t RTfR^R rrrrs ©fsX fRTSfRT 
RRjfRR aRtf^© ©fsc©*] Rf^srM « ©f©x$l«i R^fD© RTRRfRR Rfej^lsrPi© RRTR sx-r^ Rf 
RPF|£sfa *f|%inW? RRJ R*MfR© ijffj CRlPtR gpZR WffRRRsT R>RR ! <3 gffr WRTRR ^ RUR RfaB© I 
2 |Rjp ' 3 pr : ^ 5 f 5 X fR£$RRR RRR CRCRIWt ©feXRRR RXRfi^© RPTRfaR rR«©(/R RfesiIR ’SIRRf RRRT 
©fsX^IR ^XR^ "pfPfnr^f^ RfRSIH ©IXaX lRt*fRR RRTfpRR aRlf^o (R1^ ©f©(.©^ RRR’frfw | C^HRT ©^ 
f^5HRR R^lfRR Q ©%«, aRTf?© ^'SRR Wf W g ©R^ *t*fK ©fe^^TR W%\ RT ©f^aR ^C© 
5^r sftf© *$, arsJR ^r RT® - , 

II W oe Q % W = ZQ— 

t^^rnR Z = i Z fe ^T *1RR 'S’R ^R l ^ ©f^ 

<j 1 >) | ^lp<> '51T l ^ I ^ITfi^TR f?WR t CRC<P© RRJ]- io C<>IWf ©fes f^SRT ip ff?RTt^C© ®RRT WT 

©R ^ ^f^^Tfe©' aRTft© C 5 ^ ©f^C©<J nf^srR, Q = Ixi i WTf^RR x <RR^ = ^R l Rf^r 

I = 1 amp, t = 1 s '5R. R«fR 1 amp aR|^ (RTR 5 ^ RRR ^R Wf f^R 1%^ RTW® ^ I 


S.6 ► 


W WWW, W = Z x 1 x 1 = Z. 

t \*> l ^tf| t£)'s5RR ^nrr, ^ wrf^RR 2RR CW , E|®RT ^r ^ 9 tR ^ ©%^ aRR ®RHt ^R R 

*fom affR £Rff*T©) 'Rf^f TTf^a© ©J«RT ©fis^W ^X© 5^fR S^tf© ^?T, ^ ■'RfC 5 # ©^ 

^RRf^ ^rt ^r t 

“ ' . ^ 

l^rwr: am^ir^Ttft, W = ZQ; /. z = "o' 

1*1 9ttf*rf^ RJtRjR '©llt*1lR ^Tf RR, RJfRt ©%«1%CSfRR RC^ ©f^ fttSRRR ^FRT wMI 

I 

©Ej>^ | R CS( t RR RKR amf^ m 14R^ ©f^sdRCSRT W RRT f^R aRtf^© ©f^ £f^ '^WR 
I ’a^^T© RX 1 ^ I ^ ^RR ^TX^rtl^R 5 ' ^ CTfaR ©f^X Rl>il«fRR ^TTT^ RTf ^3TI 

^pmrt^R ^JHP RtRR W "STTR^ t^T^T! 
t%RR «ftw ^TNTT f^ijyfD «fRT[©IR 1R^© RRR I 


C©T5RT CSfR **HRR f^RToR Hl^tSjU (AgNO,) ^R 5RR Ag 'srrRRT® « Ag RmT?RT& ©f©^R 

RR^R ^R feRR WRT RmRTC® Ag ^ W^Tf WfRf® ©fex^R ^t© Ag ^T '5R 3RR 

Ag + few r a%?© ^r i ^wrp Rrrcxrm ©IVwr Ag + Iwrr i 


Ag + (aq) + e 

—* Ag(s) 

(RRr 

tCX 5 CXM 

































































































































































































































































































































TOTTO 


O'!! 

TOttroFf w c*rOt tott, TO*wt«T Ag‘ tottc ^toim ?m<&lH TO<n R«iiid\& to ^totm Ag n^ar^ 
to t 'aptfroi Ag 4? ^rfsro <^lw to#$ ^w*j(S^<i towt^ whpufro* i , 3T«fK srt1?« 
csrfl* %T5. TO TOI^TOf®^ I 44 WW \g ^TOT^ 108 g. TO* TOJ Ag 'TOTO'I ’TWIT 6.023 < 10 25 15 1 
TORT 4TORT ?W<ftBWd'3 WTWW ?W4®H TOW W £t%fi> tC'f^aPRT WSf 1.602 X 10' 19 C I 
... ^TOTW ?M4t3HS WT5 TOW = 1 602 x 10~ 19 x 6.023 x 10 2J C = 96488 C = 96500 C I 

^ ♦tfropfftgrr to^ to totow tow to*«ftoto f&fro wro^?ri 

W#T 1 F = 96500 C 

.-. 1 WM Ag ^TOTOTO WTO 1 F iTOjP TOW TOT'STO I 
.-. x cm Ag ^Wtnoifl «t*u x x F fstyX btcs?s Sits I at *H I 
W5TO. 'if’WTO ^?fw '^■WN « TOtftW fTOjP* TO5? | 

45i? wtocto? wfo* frotrora am -as i 

witot fa*bi!$ cwraro vjHit’is am ^jcto ®<f? ?^vw ctos i $ ^jgto wiwiw ^tot tout tow 
TOfafro 5ffl3f.r« wtotowto totow m TOfro ctoj «jwiw i 

j jA tot?Nw s (i) tw^TOTOtwcsiHTOTOaiwinwTO^ri to c^iwtwwirT mus 6.023 x 10 23 witow 

L - CTOW 1 TO C9H ?W<#Bms CTO? WPTO 96500TO *?j|<to (IF) I 

($,) totitow : ctott ■'sl^sfitswis uro %?r ct *riroror 15% fmto tostw 'slower to to ?row totoI 

ATT 1 ^ TO W75 TOT I TOTCTO F TOWiT TOT TOW TOT ^ i IF = 96500 C = 96500 

| 'aijiHan/CTwg i *a1i> grorerr toto i 

WTOTO jjwqs sfWTWIWT 'S ^THTOT : (Applications and Limitations of Faraday's Law) : 

WTO ! 

j. $eto>t£mi$'c5<i gror« #tw cwca? vihiicwi ’jar wo\m stwnan 

tototo ^cto $w<nBmi$c 5< 5Wii3jT, m, gft?w giro, sto?rt totoit to wtwT srsrcro 
to i 'arssfi'R 4 to frorro spaffro to *rr i 

^TO^TOTO 25°C ^mrara 1.0 M 4gN0 : , 3TOf 2.5 amp <TO ^ Wt TOW TOIWtW W Ag It? 
TOT TO 50”C WfTOiam 5.0 M WlTO AgNOj W «llTOW 5TTOT TOW TO? ’ffTOFT Ag *11? TOt TO I 

«. toTcto TOfros s^rtro ma $ ^ tow«ic4 sttoi^j i wro Fe 2+ bto to> 55.85g 

(W1TOW ^1?^TTO TOTT TOT® 8TTOPSi% 2 F Fe 3+ TOf •rfTOT't OTlTOW TOT TOt^5 
TOV®% ^iTO 3 F. 

^W1TOT®T : 

i. IPIISICM ^!3 ?CTO®% ^^TfTOrTO CTOt 3TOTWTO l 

Ts%siTO^TOr(WTwraT^Tn^TrfTOf^in^TOl5^TO' 7 TTi errors $ ^ aromr to i 

^5fTO fro^TOTO TOT TOTiTTO TOT TOW JWlfSw fgferT TO?.TOf&^ TOT VJWMjS TO3 RT TOTOFT 
uffD ui'Jf’j *PSf TOTT I 

8 . TOTO4 CWI 100 «N ?W^(3jrTO53t^ TOn*fs>CS «1®5T to3j, CTOTO cwit 4 StTOTW l 
d. CTOWf «1ro, %»fTOT TOW i^Tfw Wra*T-%fRH ^5wt tfjMlCMsi! ^DTO TOTTOtT CTO3 3pf5 (WTO TOTT | 

•whtlws ^CTO (Significance of Faraday’s Laws) : 

5. VfMICM ^5 TO WTO TOTT W, l % ft(S*(W TO# ifliwi® ‘TO^TO TO ’'MtWRR TO# SR5 TO 

TOS^TTOl WF5 t% q TOT TOf^RP 5 'aiTRRW n f5 ?W4i34 TOTT5W af^f « #1TOTW I 









































































































































































































<pnaa: faffa 




5 .. gaw at af*r® 'spagta ^ w-sira s*m>*T a*ca, *m ^wa aw #&«, gfaaw ?wa i 

fac’iaiw aw ^ 5 % facswa waT fa 9 #® fawt act i awe® <wtwtw aaittw arcr^hr a^aja 
twasEjaw ■a^'f aca ^na ’arrwtw wfatw sfcar®r% a^ara ^i<wHw ala w «rrw i §w ww? 
ijar amrrcffr aawjw afa«ra w i caw: 

Nacisawawra- aawiro : Na + + e->Na; 'JflMtW : Cl' -e--+ -J Cl 2 


aaaffw wt awra fatwia acar, grawa atW ataar #saatcaa riots laferr «cs atca i 


■"" 

I 1 


caw : 2 C1-. + 2 CN—>Ck Na + OH* 

-> NaOH. 

2NaOH + Ch - 

-> NaCl + NaCIO + H 2 0. 


o. cvwiwi catena aawja Satfraiw capita arawitaar a^ria awr rotw cfirrta aiw awta <aa# 
aaar^w aram aa?ra w#aa wta rotw ^cwfija arw i 

g. wwr aaar^ caw ^a# $c«w3m< ^aaTaa atw gawiftw 'fla# fat wrap* arrawa w i 
fagJl'S'sita, ifla# aaar^ a^a wrear aaar^t caw t£3<pf5 tc«wj|*T stot a?aca ’-sit's isadt Pit at®ii^ia» 
i* W I 

<h ^a# aawj at aaai^QW w r #sa fwena* aiw at, srsfr* ^tw aw la? aai^a ar wvqq srraicaa 
^f% w ^rw aiw aT Tpra> aca i 

As. wwr aaarj ^ia arata fwc^w aa?r aw n rotw tcaaSa #i a*ca, ^w n + aitata faf*i? 
agftracaa w i aiaafw c*ft n rotw sfw a*ca w n - arraRfafat arrRraca g#w w i 

a. Rtata*rarca aia# arf s ajar® aa’Mcaa area fafaRna aw at^a wars caw aw ar aranfaaf ^caafia 
ajypj aaRt^® ^wrifaw w i anaPw catcaa ^ft w i 

b-. aattjacaa awcata afaam atrcsraicsT rotfp aaitiaa, n a a^na i sit n + caR#af‘t? tfiw » 
afawr caw aiascaiR aaar<i caw ^nxN A 1t tcaagcaa sf^caa i 4 ^«ic<i n' cara#af*tt 
wwt wnaiaca^ mascara afawr caw jwk wufi caw ?ta n x n a fl> ^wafia «m aara atww i 

: ••>;<•: £ , '7: , 5-1 \ppikiui< • ■• • ^FTTarwa"^esaai?lw^w^ewBTSi aaai wrara i 

ai aw ^nwr -ait, -awcar^t airo fi^ ^ ^aw i f fa^rwa siwtsr i 
.-. n cai# iia>cvM ajiaaw wsf^ 9 a^aw %iwa sfwtw l x n F = n x 96500 c fa^ps,. 
iiiww ^naw ^afVi aww awr = n = 6.023 x 1 o 2? It 
afa, ^<pfD ^wa^cw aiw — e 
.-. n a?aw anawa afaaif^a we? = Ne = 6.023 x 10 23 x e 

.-. Ne = n x 96500 C WTCW ^RT n a 1) 

/. 6.023 x 10 B x e = 96500 


96500 

■'• e “ 6.023 x 10 B 


= 1.602 x 10“' C 


f&aj| a'ta ^ at® - s.^ : 

U i, aw ware® 'if^'cea ^ wta a*n aia #? 

5 .. ar? afia^a aw 'Wifaa caftaa waia alaa^'a aca at wa? 

«. aiRfl «f^< faejjaw aiatar afs«ic.a iifa® caia wn sicawa aa wa? 

8 . aaa faegar ^ 5 % ala< i |l aa*i afaarft^^fes,%gar aa 1 SfoiTia aarsfoia aaarr af-a i 

4 . arj Tsf^e, afia^a aw fass calcaa cawa a>f^ *tQa^a <$m ar wa? 























































































































































































03 ® 


^ncB sqr fe¥ >wh ^fw (P*nr®T^ ^ <*nw c^r? 

3. (,'41^<l ^5®TT iMS 5iK*pT 5E5> ’TO? ^T t*P*f? 

tr. iw ^ in n ^g ■srp %soo *rt su c^t? 

Ss, ^TT ««w 3! J imt«v ««i)i« ® 3®ll <ifil CTP? 

So. S5f^ %gp! T P ^trft? _ ■ _]__ - 

1 : AgNOj S^WSTOT 5 ^#1*14 Ag (Af= 108) 

®tf?Wf^ Spites CT# 'SfeTSU Q = IX t = 5 x 10 x 60 C = 3000 C 

AgNO, 5^7 c f «fe^ f<icji<i(. v l Ag’ fasillfl* ^3T, 

Ag + + e -*■ Ag 

1 F 1 mole = 108 g 

.■. 1 F^T 96500 Cf^Jie, 7PPT Ag’lSro^J l CSfH = 108 g Ag 


.-. 3000 C frxR «®f Ag ^’5 = 


108 x 3000 

96500 


= 3.3575 gAg 


'SjHI^vS Ag 3.3575 g 

*(iwf a,: Nil NO,). 37W 20 min TO TOT 500 mA '4^1C<. til # Ni Iff « 


(ii) ** 5 $ NI 50TT *1W? (Ni = *'8.7) 

(i) SPlfs® OT5 «%35<J Q = I x t. 


.■. Q = 0.5 x 20 x 60 = 600 C 

NiCNOj); 3?W ftc*W 4 1 N * ^IT?P 

Rstlfo 1 ® ^3T, 


[ = ®fc$, aRR = 500 mA = 500 X 10’ J A = 0.5 A 
t = '3>%, PSRT = 20 min = 20 x n0 s 


Ni' + (aq) + 2e-> Ni(s> 

2F lmole=58>7g. 

.-. 2 F^T 2 x 96500 C fa®* 'SHT Pf««5 ^?T lmole Ni 58.7 g Ni 


58 7 '' 600 

.-. 600 C ft®*, ^mr ^?r ^ g = 0.182487 g 

... ^7Tlf« Ni ‘ > lfiraT e r = 18.2-1x7 x 1 O’ 2 g 

(ii) 58.7 g Ni 3<T ^1T Ni 4RT •'PSIT^? *R3lJT 6.023 x 10 :s fl> 


6.023 x 10 23 x 18.2487 x 10' 

58.7 


1-8.2487 x 10 : g Ni 43E *WJ Ni 44 *I<W2<I PitfJT = 


f&= 1.87241 x lO 1 ’^ 


.-, (i) ■StUlf'O Ni 4FJ4 ■ c 7f=T5I7*T I8.248 7 X 10" 2 g: (ii ) ^lFf*r PS30T 1.87243 X 10'“ fi> 1 

S w repf«; c^ ) 5ia i « hid pprcufr Jrac* 5.0 a 1 ®1^ w im >m aratfaff <wiwicvb 2.5 g OTftimT 
W%\ (Cr = 52)- 1 

^rsrt^ c^Ftf^5iT=r (III) WRim w. 


Cr 3+ (aq) + 3e--> Cr(s) 

i mole 3 mole l mole* 

1 mole Cr 52 g Cr CG v\m 3 x 96500 C. 


3 x 96500 x 1 5 

.-. 2.5 g Cr Sflf wrr "4^50 ^ C = 13,918.269 C 


.-. Ci JT& 4>t^W<l awrsp = 13,918.269 C 


52 



































































































'MS 




'SfT^r c*# «%, q = i x t 

Q 13,918.269 

t = , =“~5 -=2783.65 s = 46.3942 min. 

TOIR; 46.3942 min ^5% SRI 51*1*1 4RT t,C3lM | 

8 ; HjS0 4 g^W Pt ^fifcMlUHl •'IKIWJ 2.0 A 3 ^PT *TOf W<t* *llft 

ftoitfw'® <$ Siferm sfJiM r^hh n ; « w 'sw® o : ^.*13 

^rrh : 4f*\5- pt ^5f ftciiistw?) 

4HjO-> 4H* + 40H 

•WlWIfc : 4H + + 4e -— 2H 2 

Will'S : 40H‘ - 4e- ^2H 2 0 + 0 2 

W : 2H 2 0 - 2H 2 + 0 : 

36g 2 X 22.4 L 22.4 L 

SMlfe® CT# *tf!ffl*f, Q = I x t = 2.0 x 3 x 60 x 60 C = 21600 C 

.’. 4F414 x 96500C5FRT<*4^1 *tlf*331 36g 

.-. 21600 c sw Rfr f-ronfi^s .- 1 g = 2.oi4508 g 

‘‘f^TR 4 x 96500 C. 5PHT '4*5^4 SRI* T 5T^r^t?T' ^C&tCSH 4I2x 22.4 L. 

.-. 21600 C ¥1*Rf SRT 5RW H 2 371 = 2 X ~ 2 ^ X -^.' 6 ° () = 2.50694 L 
0 2 431 ’3TTW4 H> <4? 

-■- Rf$CW4 ’if^m = _ 1.25347 L 

R*4R. Rlfsr fttjilfsno 5?r 2.014508 d SRR ^RT?13r H 2 2.50694 L 'WRfacSR 531 1.25347 1. 














































































































8, 2A^^TO3 30 HOT AgNO, TOOT TOfe TORT 4gAg HT*^ TO I Ag tff*T’®% HOTRto ^WJW HOT? 

: 1.11 xlO -3 g.c -1 I 

d. 1.5 A TOTS 10 W& HOT CtiS< > 4 TOOT TORT 0.2964 g Cu HT$ ^ TOI Cu <*RT HOTRlfTO 

, ’prjl« HOT? : 3.2933 x 10" 4 g.c' 1 i 

fc. AgNO.1 S^r CHOT 30 fito 3.02176 mg Ag TOOT HOT ftfiT mA TOflTO «n3ff5RT? 

: 1.5 WtfTOOT I 

"fOTH TOOTH ?TOTT 3A 30 HOT ®TTOT HOTOT HFlfWIW % *toW Cu HfJ®RTT ^PT? 

: 1,7767 g I 

V. Cr 2 (S0 4 ) 3 TOOT 5.0A faji* HOT W *0 TOtfTO HOTOT HgTOTOT «%HfOT 2.5 g Cr Hi*'SRtf <OTOT? (Cr = 52) 

J 46 ftfa& 23.64 OTOTOT I 

fc. AgNOj TOOTH W ^ tfHTfOT HRTOT HTTOTOT ®%HTOT 5.5 g Ag HP* SRTT HSOT? few : 495“.02 C I 

10. lipgr <J5TO AgN0 3 TO*TTOOTH® ®^|OT 1 1192 x 10" 3 g Ag HI* ^tHOT HTO 1 5A 30 ffflS ^TO 

hot AgNo 3 gnOT TOif^© hotot hot -m Ag wi0 inr ’Psot? ^jh: 10.0728 g 1 

11. AgN0 3 gHOT 0.5A 5 min ^TOT W 0.2015 g Ag ^ft *135 I Ag 4RT HTHRlf'-OT *TOT$ 

toff TO I ^SH : 1.343 X 10 -3 g.c -1 i 

5^. o.5a fro^ hoth tooth wto tooth TOjto i ^r 7 ftto 30 ptotot hot hshih wr htoottoth 

«H 0.6662 g <[f% ‘ 9 1Tir I Ht*f&H *TO TO 1 : 31.75 I 

i«. h 2 so 4 ^ gnOT pt ^ftora h*ot 2 .oa ®to 3 h^sthjt^ srcto toiott hot arm *ti1h torto 

TOH? 41 StOHIIil %TOg H 2 fl 0 2 4H TO toff TO I : 2.0145 g H 2 0. 0.2238g H 2 « 1.7906 g 0 2 I 
i8. H : S0 4 ^5? ®i%T gHOT Pt ^sf^siff Hi^tH HOT ].5 *P&r HOT dfHrfTO TOOT Wf TO^Iff 940 cm' H 2 ’ITPT 

to i atnto ^Itortarr tot toff to? : i ,sa i 

id. fffHto NaCl TO TOH7 50 mA 2 TO^T >FTO ^ TOlt^s TOOT TO»f& Na + WT?1*T TOOTP5 ^fTTO 

SP'ff^T® TOOT? Ans. 2.24692 x 10 21 ^ I 

i'Jj, 15 g TO (^5iOT W Ag W7^TE « Ag TOOT7® ROTOT '^OT^I? 2.0 M AgNO r , S^TO ^TOTT 

2,5 A «fTO SRT5 30 HOT ’ff^tf^ TOT ^OTt t ®%, f%C*J^ c f C^OT TOTO # ^ffTO^r t#OT 

TOt g^TO vi-4ilWM ^T ^OT? : Wl&m ^TOSTOT? TO 5.03627 g v^OT ‘ 5 TTOT TOs, TOOTTvS 

^TO^TOT? TO 5.03627 g ,p fTOT i g^TO HHHWI ^ 1 4fTOlw «TROT I 

iS. TOTO (II) ^OTOTtTO ^Tn £f4OT3 V;<3 10 HOT 1.5 amp ®TTOT TOOT TOOTTOT 0.2964 g TOfOT WHT 
to i m?m c ffTO to M?r to i : 63.561 

iV. 1.5 amp HTTO TOTTO $1*% SHTTO ^TOTT 20 f^f& HOT ^PTOT TOOT TOWP® ®^ltiM TO 2.0145 g 

*tt?T I H7^ TO OTT# TOT 9 fTTOT e tfTO TO Wh TO I : 107.9996 I 

iH>. (33ft gfe® CuS0 4 3 AgNO, gTORT HOTT ^fTO WT TOOT TOfB' TOH ’tlH ®%HtOT 1.15 g Cu 

HTf gfw TOT TOt ' jr HOT TO" 4JT5T Ag HP§ TOH? (Cu = 63.5, Ag - 108). ^TO : 3 9118 g i 

to. AgNo 3 gror 1.75 a 1 g% 25 f^fg&42 wcto hot ®t®ro toot tooth® ®fe^iw #r «#*ri*r Ag ht^^tt 
tot 1 TOt :5fro® htoh cuso 4 gn«r« h 2 so 4 stoot w to ®tror ^ht to toh 

gto Cu TO ♦tow TO TOH TO3OT H 2 W TOH? 

: Ag = 10.0708 g, Cu = 2.961 g. H 2 = 1044.386 cm 3 I 

TO. 0.75 A 3S% TOK 1 f5to 20 CTOTO TO TOT^r ®TTO TOOT H + , Ni 2+ « Al 3+ ^tTOOT S|f%to TOf^ TOT^OT 
^tmfw TOH? : H = 3.74 x 10 " % Ni = 1.87 x 10 2 ° A1 = 1.24667 x 10 20 f& ^BWJ I 
TO. OTPS TOOTH gTO CSflOT 3,62 g C^TTH- *$5 TOOT OT ^toOT 'Sf^OTH SJOTTSR, TOHfTOT ^5% W ® OTH gHOT 
H^OTH WTOTTS HTTOOT TOH to^OT TOOT 1.75 g TOtTH gft^® TO 1 Cm^ TOHf&OT CHTOTH 'STO c f H^TT tor 
TO l (Au = 197, Cu = 63.5) : 3 I 
















































































































































































































































tor : fitter *iar 


*«. 40 mL 0.125 M Ni(NO,) 2 S^T 0.45 \ 4 27 CXCTO apllf^ff TOT TOT l (Ni = 58 85) l 

(i)STOR RC*fT TO %T5. TOR TOT TO1TO? (ii)TOWTt® %3\s RTOf<T TO TO? 

(iii) 5RT CRR *PW Nr* RTTOR ^TOffR® TOR W TO*?; «fTO W XTO fiRlft 5 ® TOR TO? (iv) «% 
fR*[TOR *RT RHRR (+Ve) ^‘ c fS TO TO? 

: (i) 120.15 C (ii) 0.0366 g Ni *0^, (iii) 35 44 CTO, (iv) 0.08 g I 

^8. 1.55 A ®fTO 20 1%^ 20 MW TO CTOR «%, fTOTO 0TO RTO TOR TORT'S 64.08 X 10~ 2 g 

Rl> Xte TO \ RTOMfTO TO 65.4 TOT TO CTOTO 1=1% TO I : 2 I 

TO. 1.5 A ^$lTO 54 falR> 58 CXCTOs TO CTOR \3fro %*RT STO RTO TO7R TORTS \%TOR 1.5 g *TT§ R%vs 
TO <Tff^ WISrJ«| 2 TOT RIRRNIto TO t=% TO | ^S?T : 58.5 I 

TO. '(f&i'vs TOR TOR 1.5A ^sfTO 20 15 CX(R4 *TCRSHllTO TOT 1.1993 gCu 33 s TO | ^ TOfR TORTOfTCTO 

"SiT^f X^OT 1=% TO | : 1 | 

TO. CSFR# TO TOR s% %*m TOR H, RTR TO I CIO," + H : 0 -» C10 4 " + 2H + + 2e. (i) 1.5 mol 
NaC10 4 ^RTTOT W fTO «%TO SttRIeR? (ii) 1.5 g NaC10 4 ^piTTOTR XTO S.T.P. 0® 33 WTRTO H 2 RTR 
TOT? : (i) 2,895 x 10" C (ii) 27.4285 x 10~ 2 dm 3 H 2 I 

*K 0.5 L 1.0 M Ni(NO0z TORR TORT 2.5 A 2.0 TO&T TOR TOffTO TOT TORT I 5a% froTORR TO TORR 
TOMT^o TOR? (Ni = 58.7) 1^5? : 0.81347 M I 

7.5 x ID 2 mA fen# TO7RR TORR RRT f*% 5 ftf=n> RfTOf TOIR Wf WIKH 'SR 

74.0285 mg C TOT l Rt^fiJR TORRNfTO TO f=% 33 1 : 63.5 I 

'So. 25°C ^TTOTIRTR 0.75 M Ni(N0 3 ) 2 'Sf% ^ Ni '®1^ft^ ^i'^CTlC 5 ! ^IRT I '5%s ( 2Kt^ 

2.5 A 33% JlHil 10 25 <RS4^ I (^) 'jfi* (fR?. ^ I (^T) 3 ~3u£ '»1^ 

5^t? WIRT % fcgcf 33% ®fTO?T 35°C 33, gW # v ff ^ l l 


8.~b ^ 


01 f*!* 1 Coulomb) : *ftoC 9 RT ^IWlw W ^Tt TO? | RTTO C T®TW ^pR = W lfTOf? X I X I 

^sri^tfw ^Tb TO^f AgN0 3 4)?r 'Sf%r Pt xttoji '®f^s stto yiror C3 

XfdiiK 'sRj'^ 1.118 x 10“’ g Ag TOC®rr¥ TOf to ^?T I 

(ii) (Ampere) : sRTO wrfTOT^ TO I 1x«1'» i d =T[ ^(g6 (AgN0 3 ) 33 ^#?T 

’ 5 ^ l| fT Pt XT^fCTJ CXC^C^ (R %5TT e f 2fTO TO3*T|55 'ofi'aiqlCd 1.118 x 10" 3 g Ag 

^ ^Cd , 1 Wff%TO TOT 33 I TOt^TOr ^TO Sf1% 33 C3UR& 1 \sfe i 

i »0 ^ (Ohm) : \ofo%t*lXT ’f%t% CW.33 333 | CCS « SI ^5?T %if^® C3K33 333 ^ i 

(iv) CSR; volt) : (55fX» (volt) ^®TT 'sf^DOl^^ 4W<1 t£)'TO i IUPAC f1% , %XT < T 'il^XIW 1 'STO c^fsj ^ 

CTO=Tt Xf^<ilD<i W fR^T 1 ’3dff%3H 'of^ 2fTO %^1®RT TOC's ^ STTC^ OT 'sl^ fror 

^ 33, ^stC^ 1 0®t% TO 33 \ 

(v) (Faraday) : ^ \s 1 ^ £RfCTO TO^tfTO 43 TO I CTORt 'ofvb%CJRT ^’TRtCTO QXC'f \s%e, 

toh wf, 'XfTO'f ^1%^ 4i?i 5TR ‘% 5 rr c ( ^tor cxlxc^ '®f%roc? %3s ^rt 

5 R‘%srT e r ^TORC^ IjTOt 5%fs TO' I if 9 lfwT c T 33 WRtC^ TOT ^?T | 373 F 

£f€t^ TOT £fTOf TOT TO I I F = 96500 fTO = 33 CXPr tTTO^CTO 'TOR i 
3W3 1 F 3 33 cm ?CX<^W<( TO? 3 TOT TO I WfTO 33 CTO = 6.023 x 10 23 # 

tCTOTIaR I ^vsfllt. 6.023 x 10“ 1^ XfRf^wnR CTORT *llTOTfT CTORf 1^ir« (7T ‘XlTOH '5%?, 

^TfTOTO 'ST TOTT1 F ! 


^5% \Q ^if^Tl^ C*R3T 






























































































































































































































































. 'SIT. 3PfT?R *iaT)-8hr 




<Rf?R 


^TWI fet3T 15 Tt3R 1 S‘Mr SRlf^o ^'STIH ^T^nr ^S’S.. 2RR3R 

^sr ssfe^Rtg rar ’srr^fTsr w?R8t®TR *tfe^ R-sk^ c *r Tt*rt?r ^ c?n*f wr ^?r i 

'sff^ROTT *l^lDn CSKMH 4"^ W (ohm) 1 • _ _ ^ ’ 

i vii) '5t^%»fCTJ?r C3T*( (Specific resistance) : ^ C^HRT 'sfe^Rt'Sfc^JS ^IWI wf^TSfa 0$ 

4^5 ^ «n^ 'sjwi ^Rsw 3F*n srf%fl> sfisRira? ^ 4 w ^ Rfn§ 

*i*pnamr && ^^>scm c<rr^ m ^r i cgs « si ^r *t*fet« wtwfw 4 w 


'S’? 5 ! (ohm) I ^ ^ ^ 

(viii) 'Bf^fttSWjil 4 lR<tfl^61 (Conductivity of electrolytic) : wlwl '©i^Rn.SiWJ'Si GTlPRT 

(Inverse value) C^* ■if 'sfe'^Rf.Jic.^j^ ^iR^ life's I < 5 5 11 I 

S 5 %fe zm < 3 TT*T R W ^ifMfe'st C *t*T, c = ^ . 


’ rt ^ 1few ^=5iSF3ii 

cgs ' p rafeo *i fiMfera s^sr 1 ohm -1 1 mho w wf ^r ^ i si 

*1 (atfat's *iR^lIfesR ^E®TT Pic>i*t jh (Siemens) t S ff?T 2R>T*f <p<il i 

S = 1 ohm" 1 = 1 mho. ' ^ ^ 

(U) ( i f foftlS l Ul* ^llUfaf (Specific conductivity of electrolytic) : t<plH 1 

vRprf^t^ qui'scna *iR <i i lfes fc^ ir ofe^RtjCTH m^rfw *iR<nffe^i w ^ i c:gs 

*|R< life's R 'Q^5r 1 (Tlfer 1 ^t, ohm 1 cm -1 . 

SI fee's *iRRlffe'shg f^TCSppj feuR 1 ?T Sm _l I 

tx) <l*H*fi* (Chemical Equivalent) : C^TT^TT wlfsRtsIwi* W I F ^T 96500 C ®MtffeW 

Wf?f W'l ^s fe Rqfra '5f«f<rf ^S g^T g Ilf's ^*ttWf*T rflW? ^lEfeM^ ^ WtW? flMiiR^ 

i wiwd csM «<rpn#r^ feynr? i 

_ 1.0 CT1*T 

*M*lPR> E = t ant»1d CTlBf^ 

cm^\ ^ 1 % ?wni% f«uiwd ^ ^ c^r? c*nw%^ 

f S1TIOT5 "Sflt 5 ^ ^ l 

: AgN0 3 (s) -» Ag + (aq) + N0 3 '(aq) 

Ag + (aq) + e —> Ag(s). _ & _ ___ 

1.0 F ^T 96500 C AgN03 S^W ^IW 1.0 mol Ag + £Kfer^ ^t?T 1.0 mol Ag 

^ c ns ^ I 

Ag «?l 108 

1 mol Ag = 108 g Ag 

108 

.-. Ag <]|>11*jfo4 E = — = 108 


Ni(N0 3 ) 2 (s) -> Ni 2+ (aq) + 2N0 3 "(aq) 

Ni 3+ (aq) + 2e —> Ni(s) 

.-. 2F ^T 2 x 96500 C 'sfe^ Ni(N0 3 )2 5^^ 2jlife's 1 mol Ni 2+ WlTR ^fR safe's ^,Cil 1 0 mol Ni 

Gift's ' !> f% c f^' ^?T 1 
. Ni *ITp ’im e ltW ^ = 58.69 


1 mol Ni = 58.69 g Ni 
Ni »£RT dl*llfff^ , E = 


58.6o 


34.345 


2 
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: fitter '"far 


<xi> <Electrochemical Equivalent) : C^IWT W fer 1 C 

7R5T '©f'bWlW ^ss^T CTO> JjWt 5%f\s ^IWH , lf^ s rf c T3; $ wlM-si 

<t I >i 1 *1 t^l<> yMg i X ffat SEFH ^?T I <ihl«fa<p lpOT?£3>3 C*ICT* <^TT 

■*rf?r c^m w f^rra 95500 c ^rih wt vsii^K^ 

g^t jjUvgvB ^'nrm^r wfc®^ *rf?rot £ wtar ^prmt^ pro 1 ^ f srtt^ ai^r wr ^ 1 
.-. 96500 C 'f«iil^ JS tt%srp c T dff*T ^VtsT ^T i 

^ 1 . 0 CTl*TCTt»r 

^RHT flhlflR* ^TTI^, E = 

_ 1.0CTWdl1»T 

.-. 96500 C 2Rlf^s ^ftft wf^ W ft 'WfT c T = 

_ 1 . 0 CT 1 *TCTt®r 

••■ ic^*i^^wi^c^’rtl^ = ^ OT ^ x96500 


I n C5fM C5ff=T 

7 — —^- : -K-= 7 = \sf^ 4WI4IR+- 

m<?R CTTSRt x 96500 * 


*r, z = 


96500 
.-. E = 96500 x Z 

'Sfsfrs, ^|Ji|ilR<|S ^m = 4l*IHlfH4> X 96500 I 

^^rtf 'sricsn^Rr c^rr *mr- 

108 

Ag *flpT tlWItlfo* pfJW, Z = = 1.118 X 10" 3 g 

^ 34.345 , 

Ni tffpl ^I^s, <tW?iH<i> vpOTt^, Z = 9 ZJ 00 = ^ x 10 g 



%BT**-8.e : 

(1) nMill*1<l» 'S>«'ljlc,*3 ^Hf^fa^RT : 

(C*F33fT A1 = 27, Fe = 55.85. Cu = 63.5, Zn = 65.38, Ni = 58.69, Ag = 108, Hg = 200) I 


(i) AgN0 3 $3 ^TWT Ag 

(ii) Q 1 SO 4 4ft Cu 1 

(iii) FeCl 2 ^IWT Fe 

(iv) FeCl 3 ' 5 ft 5 fT Fe 

(v) Ni(N0 3 ) 2 4ft Ni 

(vi) AICI 3 4ft WftJ Al 

(vii) ZnCl 2 4ft m*JT Zn 

(viii) Cu 2 Cl 2 4ft ^30 Cu 

(ix) Hg 2 Cl 2 4ft TOT Hg 

: (j) 108, (ii) 31.75, (iii) 27.925, (iv) 18.616, (v) 29.345, (vi) 9, (vii) 32.69, (viii) 63.5, (ix) 100 l 

nMiiR<p ipolto'S , *n ; Tl^r ^ = 

(i) CuCl 2 4ft Tm Cu 

(ii) Cu 2 Cl 2 4ft S 1 WT Cu 

(iii) ZnS0 4 4ft TOT Zn 

(iv) A1C1 3 4ft AI 

(v) FeCl 3 4ft ^TWI Fe 

(vi) FeCl 2 4ft TOT Fe 

^?r : (i) 3.29 x 10 ^* g, (ii) 6.5803 x 10^ g, (iii) 3.3875 x 10 " 4 g, (iv) 9.3264 x 10 “ 5 g, (v) 1.929 x 10^ g, 

(vi) 2.8937 x KT 4 g 1 


■■ 



(Reactivity Series of Metals) 


♦tfpSf <£|f*tal4| ^[f^Tps (.$1*1*1 *^4 *I$!WIWI ?5?fW C^TT TO', CTW C*ft*T C%\*\ 

\gf®5, <9)1 TO ^T <ilTOfa<MM fwfsRl | \af®^ TO^> CsfftsRT ^Ri*1T C^f*f *HT^» 

t t$U*rcr ctot's f^w i 

tTf 7 ^ c#l*r \siw^ c^t? f^r^w^er 1 cvi i c.9s ^T '©1%^rc4' ^?r, v ®iti , a(.<i» 

c^TeT wf ^?r i Ti«ir4<(»«iw^ wt®r 4l>il^p4 f^faRJH ^rtnr ^c?r *hi^i^ wikw ‘ c Tf% c r® pr i 


































































































































































































dlOrdW TO*> *RF$W (Rt*T TOTI H 7 ^ 7 W*T *fp$ TO* *HN«i cTO i f?MlVo!t<i, C^PW C%t *T TOW4 RtR? 
TO* fTORWlRT TORF5 W *HWW TO**^ ^Tt TO, TO* TOT$W (TO TOT TOI 4TO RpT 

3iRTO<T fTOwf? TfSRT RsrlQ'i TOT TOrw TOW TOW to i 

$ firor cstsrrr dwBt r^to *iffaT TO*g to \ 250 mL Pwiw* ftro %t TOfa gw 

100 mL STO fTOT TOW 10 RW 15 g C®Tt^HT t?TOT <TR l BWfiW TOST TOt TO<T *I<TO 

^STOR TO t£R* *TCTO fTO 4RT TORTO TO I #T CTORT? i^R i>M4>l TO^ST wf sflTO <PWt^ I 

Fe(s) + CuS0 4 (aq)- > FeS 04 (aq) + Cu(s). 

(^*r) (totto ) 

frotR? grots fwt w to C 11 SO 4 to gro to, 4 fS Rt*w wft Feso 4 to sro 1 >®i%«i crotro ^nw 

TO 4TOR Fe, Cu TO IpFTO ^ff*W gfeTT Rl*T I 

^TO? RQHllfDd ^T fgfSRTf TOT Fe TOTOJ tRWErTW BR TO Fe 2+ TOR TOR I TO CuS0 4 TO 
Cu 2+ TOR $ $W<KiH STO TO Cu *FWW nf^Fo TOR l 

Fe-> Fe 2+ + 2e (TO*T f^RTT): Cu 2+ + 2e-> Cu (trotTO felT) 

R CTtTO TOT e=#f TO tgTO®r i^TO? TO ^T ^ CTt®T ^TOT C^Pf 1 TO R 

RtR?r TO^ 2Rrr^ tot ^ to f?rog TO ^rot rI^t ^ rN^ ^tot ^r bISrt i 


(rTrrt >ferro fro utui^ir tottr r cTOt < 2tf*w gu*, tow wfro rorofro c#r bt Ww to 

%S 4 TTOW CTOTRT TOT: 


gfisRWf^ 


gfWsT^lR 



Li 

K 

Ca 

Na 

Mg 

A1 

Zn 

Fe 

Cr 

Cd 

Ni 

Sn 

Pb 

H 

Cu 

Hg 

Ag 

Au 


g fakm cro f^ sr ’fefe to 1 

SMTO : tgfro C%TO TO^R TOT 'STO, TO 7 felTO tTOTO Rf^RT TOW 
TOT Rt*T TO I rTto RfeTO TOTOWt t& RtOT ftfSiWl? RTOFoT TOW 
*f1TOT TO TO TO l R5R, wftw gfisw RRIS, TO 7 TfaRT RtTOT RK CTO 
TOPW TOR I Fe TO TO^TR Cu TO 'SRR TOT CuS0 4 C®TW Fe, Cu 
W RfTOT FeS0 4 TOT%r 1 

l^fTO : WTW *rp$R TOTO RtoTO f^fTOST H 'STO TOT, TO RfSRFsf H 
^:w iflRT ^ItorR^BRR CTO H W gf^TRRTOR I 

Zn + H 2 S0 4 (^)-> ZnS0 4 + H 2 . 

: TO* TOTlTO^ RTO TOTO « TORR TOTO MfTOT ^R? 

fTOTTORR ^RTONTI CW, R *JFg% TOrFsT TOfT stT^R ^TOTTT TO? 
tRR^R TOT TO WlfTO- TOTO TORTO TO W TOW (TO I TOT 4 *fl^fi> 
TORTS' iTOTR RR^5 TO I TO TO TOwST TOT ^TTff^r ^TTO ^TOt^TTOR 
WR, 5>C«1<lLH TOR TOT Wtf^c ^3TrR SR'WT TO 1 CWR TOTTR ^TTO TO - 1 TOT ^ 
RT^ TORT5 %RR RTWs TO I RTO, Zn *TT^ Cu RTp WTTT TOW (TO 

TOw i TO: TOrrr wtr zn ri^w torr ^ cu ^fT^w torts tow 

W TOT TO I 


'TOT uNr : Li, K, Ba, Ca, Na, Mg, At, Mn, Zn, Cr, Fe, Cd, Co, Ni, Sn, Pb, H. 

Li RW Na (TOSRT TOt CRW H (W TOTO^® RfR I Li RW Cd *T% (TO®RT t^T C«lR 
H (W TOTO® w TOT I Li RW Pb ’T# RfaTOTT TOsf ^i^TS C^fW H W 1 TtR I Cu RW 

Au *fl^©RT Tots RR H R TOTOw^wgfR W I 
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ism ; fitter *iar 


otOTbt: smtft (Hg). town (Ag), OTrato ®fto to srrro« «irat h 2 s cot 

h 2 sjtorto to tor *ifrr to i h 2 s 4* srw Hg « Ag ^ RQh*ih m?r 'srm wra*r 

to^ TOWtog i w cot ot i (rsrt mt rot? ^nto to Hg' + ^ Ag" totcr *rto« ^?r i 4 totcs s :_ 

'aimwd Hg « Ag, H + 0$ torfto TO ^(i!»ltfirt-i sto® TOI 



Hg + H 2 S —^ HgS + Ag + H : S —> Ag 2 S + H 2 

HgS « Ag : S sW» <tof I 

<mw Ml h 2 s rtw editor <nro <mwi # w 1 vm Ag 2 s <sss ?p r 1 


IflW W3FWr PiRwfl ^ftlT : 


i. r <Tf3 toRTO Wto COT RfaR'ERT sto W% W TOT I 

Wto cot ^trt tot cro *jt^ cot tofot to am ot rt tor to tftoOT <i>ot i 
toRro Wot sot to? mto ctor Wot to to^ot# ofoiw W% sot? sftofrm 

TOT® *m 1 CW, Mg *0® Zn’ + TOlOT. Zn SF® Fe :+ TOFOT, Fe OT Cu 2+ Cu Ag + 

toiot tonto ^ot ’(hr totr Fe :+ tor a s + toot tonto sm® *ot i 

t_-- 

o. Wot? ^ot TO?mrt *rs '% tofm to; tor tot 1 Wotr to 'omhr+i 31 toro^ 

tjto fwtw 'S TORRRlF TOP | ( s T*f® "Wflft R TO; TOT ^OSr? torTR® TOT ‘'J'RRT *TP|iTT aim® R I 
8 . WOTR CTOR 4<F^ ?RM *fOTET totm RR *TfW^ W3RTT a^cFsH^ Wto 

W I $ SOT ^STTOT? fi*W<l RR totto ^T I 

<t. Wot '®i'<i^i-^ift (toOTj^ cotottIr^ mi h *iwri ^ritoto ot stot i 

Wot h ii? to <5?s^rOT?* cton *ru^ <fl^iw^r i 
*b. Wot? h 4? to ^r?Ti-TOT h sttorOT ot r i ^ OTRto Rtai<i rsrt 

Wot ; ir<?fc^ to^^s to «OT i 

<T*m *OT OTnto RfeSI? 2OTfto to OTSFROT COTH ^SRT ^R'Q sfto^T WOTR ftot ^ 

^rm^RFrt i 


tot vS<6fl SI'S - 8.* : 

i. (3OTBOT Cu 2+ >3 Zn’ + «sTI^T COT TOf OT^OT TOST blti^ OT 

cottt sot cr « r "srm otr cot wt ot ^ 




OT TrOT : OTt ^ot?t aj^urnsr sot wsr ai^iSlu cot to smnwr 

i ^ntfr -> F, O, Cl, Br, I, S, P, N. C. OFIRh 8 <ICbtS *ttofW FgftOT I 


8> 


<«<^lfi<l>: >ffp 'i>*WI4*H> to5t #ft (Comparative Reactivity Tests of Metals) 



ipWW : <f®s fcn Wto cot fatot c&tm c^Rto to sito ot sot toR *m®c^ Ws 

OT TO «OT 1 toRTOT Wot Fe OT?R Cu ^TO Zn OT^R Fe «TO I 

to; Fe *Ff, Cu 2+ afOT? S^r COT Cu Zn * TI^, Fe :+ *TOT?T EOT COT Fe C$ l 

Fe(s) + Cu 2+ (aq)- > Fe 2+ (aq) + Cu(s). 

Zn(s) + Fe 2+ SSS (aq )— —> Zn ;+ g i<i * l, f (aq) + Fe(s). ; 

^5fto Cu :+ ^TfOTR tom ftoR'T OT Fe z+ W*f I ^SstolR Fe 2+ TOTO tofOT to?m OT 

Zn :+ TOR W*f I to Cu 9 Fe SOT STTO1 Fe ^1? TOR SOT l Fe * Zn SOT 

OT^T Zn i93T TOS ROT I TO Fe « Cu OTT Fe Wto toRT JPS? Zn « Fe Zn toR I 










































































































































































































































































i 

250 mL gtt> *iRM<l fcTO gfa I kTO ?p*mTO &K 'Q W il^TW kfTO I 

f?TO glfo gfW^fifrs 100 mL TO W3FCTT CuS0 4 

« FeS0 4 W c*mt ggr i ggg ctotot ggrom to 

“TO, TO’ gg %5T ^Tt ^Tf i 

«. fosiM ?fw ggg gftk g*f ^trogg w i «m « 
kfk fwtM g^gg g*f waro %■« g^st i 

8. srn fa^iw* grog tot stm 5 g ^kgrg ^ttto #®r 
« s g gfgsna TOm c*rrn ?*? i 4<>t«ic< 
klk fa<TO*l gTOsl gC*IT «mr 5 g WT (Zn) « 5 g 

C^TITO c^ CtfT? fro - OT*T ^ I 8 -i° : CuS0 4 5^*1 (^*T) 'S FeS0 4 fF^f C 5 ^) 

e. l^tenr ggro tot <r>m ms c*n*r to «rwr*w giro $rra> ^ f%f**r ^ i 

«rr*:-w sfspr r«<TO<i grog <r°f %r cW *fk?r te gjs> *nw TO^g %s W 

cgtro gkgmjcfg trcs^ gt g~* d m<r sft^» to f*rcro w cu 4<r *tfwrm ^3? i 

CuS0 4 (aq) + Fe(s)- > FeS0 4 (aq i + Cu(s) 

f^k f«TO<1 gTO? ^1 g$BF CTO te te g<#g TO^ I f<14K<1<l ^ Zn k^FTvSPT 

gtfks gr g%fs to krro w Fe ^g gfcro? gtSre i 

FeS0 4 (aq) + Zn(s)-■» ZnS0 4 (aq) + Fe(s) 

: Cu « Fe 4 *ft^ tr:* 0 Fe Cu TOW gfaRT I Fe 'S Zn 4 sflg> gfN TOT Zn *fF§ 
Fe 

s#. ^gfg kro gfik$ eg CTO3 ggrorg znso 4 ggro Iro ^ tot gRtgr Cu &s>t ^ w 

r<^iw<j tot tosttto cgiro ®Tsr (Trr^ to irar 10 ^rnsiw&r i 

^fTO^i : g^f ^ftk cto' cto ^ Cu « Fe cro gf?R^T gk gk i 

fkw : Cu « Fe *TP£ gt& Zn gRRT! 

s. kro gf^s snrr ! oo mL to ktt*r?F mfg gt'S i ysr krarog tot wt Cu, Fe « Zn ®^st 
cgrn i k^rro g^ror* cto<s c^f5 > ,p kTOg ^ ^?rr Na m \ 

: ^ froro ^r:<t cto ktar git w ^gigfg gkgitg nWs «ro i 
fkro Na ^ifgg f^cs ?ro to §tr ^f*u to fTOkg i 

fg^'« ; Na Cu, Fe « Zn ^rfw gflRT i 

g^eT^rr « gg^g gtg cgsw tot- 


^rm 

«r^k 

filter *ilflgNR^ ®fl (g mor 1 ) 

(g cnT 3 ) 


Al 

26.982 

2.70 

'BjlMH 

Fe 

55.845 

7.87 

[ Rw 

Ni 

58.693 

8.903 ' 


Cu 

63.546 

8.96 


Zn 

65.38 

7.13 


Ag 

107.87 

10.5 


Au 

y-^- 

196.97 

19.32 





























































































































































tow: *iar 


kh l frflq > : *Uiql* | fi<l l t*HI *TCF TO3RT W 1.5 amp 1 ®% 30 W$ 10 CTO^S « tot* 4 

toot ^sf& $c*nyH sHift^ 


TOTO : vaftbT'Sgffl = (30x 60 + 10) = 1810 Fiw* 

SRTftss CTfi> v©fet\5? *lfiTO = I 5 x 1810 = 2715 C. 

96500 C SRlf^s TO ^C*1+BWH 3TO ^ 6.023 x 10 2 ' fi> 


.-. 2715 c mfm to siro ^ 


6.023 x 10 23 x 2715 

96500 


= 1.6945 x 10“ ft 


.*. fifflf$V ^t*!4UaMll Wtot = I 6945 x 10 22 fl» 


MTTO *tfTO NilNOj) 2 S^Ff CTO 3.5 A faj}*, TORT TO TO ^©*t»is Ni *fT$^ 
C*T3Tt TOT l 1650 cm* ♦J3TOR1 « 9.5 x 10“'' mm Ni «TCTO? #C?JTW% TO 

fltfUW TOT I (Ni 8.903 g cm" 3 ) l 

m<& : 9.5 x 10 3 mm = 9.5 x ! 0 4 cm 1 
sftTOf Ni TOW = 1650 x 9.5 x 10" 4 = 1.5675 cm 1 
Ni *rPf?f x = 1.5675x8.903 = 13.9554 g 

Ni 2+ + 2e -» Ni 

58.693 g Ni *TR>W W5JT 4TO TOt$?% 2 x 96500 C. 

~ r -2x 96500 x 13.9554 ... „ 

13.9554 gNi $fSTT 4TO armTOfa -58 693-= 45889.66 C I 

... aftTOr%W, t = ^ = ^jj^= 13111.33 CTOS = 3 ^ 38 31 CTO5 1 

Wsgg. Situ 1*^11 TOT 3 38 ftf=T& 31 WW i 


I f ftH « : 150 ml. 1.5 M CuS0 4 43J gTO 2.5 amp 75f^ 5 WW 25 CTO® RTO *13 TORT 43T 
TOT I 3f*r Ssi^M 414* 1061 90% 3?T I TO ®f^,l3CSTO3 ♦Rf 5TO3 pH TO 4 ? I 

’ITOH : 5 fsrf^ 25 CTOS = (5 x 60 + 25) = 325 CTOS 
STO aRfe (3# 4^tw4 *lf3TO = 2.5 x325 = 812.5 C l 
aRTft^ vsf^W<| 4ltf*N«1 90% 

... 41 4fib(,4<| *t^TO = 812.5 x 0.9 = 731.25 C 

CuSO* -> Cu 2+ + S0 4 2- 
Cu 2+ + 2e -> Cu 

.*. 2 x 96500 C = 1 CTO Cu 2+ TO 7 ! 

... 731.25 C = 3.7888 x lO' 3 CTO Cu 2+ TOR 

CuS0 4 gTO3 sfs^f<C£lTO3 CTO W$ CTO Cu 2+ TOR TOR^£ ^3 f$4 ®t®T CTO H 2 S0 4 gTO ^*tfT I 

.-. 5TO H 2 SO 4 4)3 9 t1w c r 3.7888 x 10“ 3 mol 

^ 7SRR x IfT 3 v 1000 

.-. aro h 2 so 4 4ia TOnarr = 1 ^—— m = 0.025259 m = 2.5259 x io _ * m 

H 2 S0 4 4J^ fg TOft3T ® l 

.-. H 2 S0 4 a^ca H 3 0 + TOTO fcJHTOf 2 x 2.5259 x 10 ‘ 2 M = 5.0518 x 10 2 g ion L " 1 
.-. ggm pH = - log 10 (5.0518 x 10" 2 ) = 1.347 
STOapHTO 1.347 I 















































































































8 : 47 $ ym l FU.* Ag* 'TOW* Wt? gTOf C3TIR 7 ^T 30 20 WW TO 6.5 amp 

5TTOT TOT ^FTT I ipRlft* $R<T «WI^V Ag TO *S*f 2.75 x 10" 3 cm 4?* Ag TO 10.5 g 
cm' 3 TO TO SR I -fa Ag *fT$? *llTOl l 1 iiRl CTOITOT TO i 

^im : Ag* + e —> Ag 

»li l ' < lf lffS TO! f$5 \sfotTO ?m = (7 x 60 + 30) x 60 + 20 = 27020 CTO*S 
.-. 9 #4t%3' TOfTO CTf& ^CTO ^fPrsrR = 6.5 x 27020 = i 75630 C 
96500 C ^5f®«TO3; 15FRT TOFT 'SRI?® Ag RlTON 108 g 


.-. 175630 C xo%£RT^ FITO TOST WTTO Ag *fl^?T RfTOR = 


108x 175630 

’ 96500 


= 196.56 g 


196.56 


srill?^ Ag TO WBfTO = "Yq ^ = 18. 2 cm 


.•. C,‘ S 1 4 ^<P C 1 = 




2.75 x 10 


18 72 -3 = 6807-27 cm 2 


/. fTOfro 6807.27 cm 2 I 


m 




«. 


8 


<t. 


»t*H'©'®lw TO - 8.H (\5®v»u *r*P'6| TO) : 

y fem fenffr ^ TO : Cr 2 0 7 2 " + 14H + + 6 e -> 2Cr 3+ + 7H 2 0 
tiRT (Rt«T Cr>0 7 2 ~ C$ Cr 3+ '*(131H TOffS TOl^ 1 ® TOf?T SfCTflSR? t 5TO : 3.6138 x 10 24 fi> I 

KC1 TO S?C*r 1 $%s, I^W WI KC10 3 ^Rsf TO l 
60H~ + cr -> C10 3 " + 3H 2 0 + 6 e 

5 . 0 amp^^TO?ITOFtTOTOC*r 1 2.5 g KCIO 3 tal?TOT 1 tar: 3 ^ 16 56 CFC^ I 

*rm AgNo 3 s^f cm 2.5 a wit to ^bt ^«wh tar Ag *rrro sim wror w 1 

950 cm 2 tf&TOI?' 'Q 8 x 10 -3 mm ^C^* Ag Mt^sT 2 fC®TCTO 'TO W 5fTO? «|«il<aH? (Ag TO TOf 10.5 g 
cm -3 ) [tar * 2852.11 CTO^] 

ftastETO , 3 RsrTO HAuCU S4W Cm 3.5 A TOT^ FtTOT TO ^TOBl ta* Au *0^ Sfl^R 
O^TOT TO’Tf I 850 cm 2 « 9 x 10 “ 3 mm Au SfOTCTO TO TO TOI^T? (Au TO 

TO^ 19.32 g cm -3 ) I : 1 ^5T 43 W$ 26.53 <?TCTO 6206.53 CTCTO] 

t<Rsfc *nro ■ ! TtTO> Ni(No 3 ) 2 gro c^r 3.5 a tot ^t? ‘'j&rora Ni ^rr 1 

1650 cm 2 « 9.5 x 10 ' 3 mm Ni ^tT W5 <2tC«t«T*i7 (Ni *IT^ 8.903 g 

cm -3 ) I [tar: 3 ^®t 38 13P» 31.33 

“'ttro 1 AgNo 3 a^r i 5 35 ww 3 ^ ^ t^g ■snsrRt mrti tot 

^rrcsRr Ag *0^ sm^ \ 1050 cm 2 « 9.5 x io -3 mm Ag *rt^?r 

wv 5if.iii^4)41 marr t [tar j 2.378 a] 

C^TRt v51tta®T CTO 5 1 ^*6t 20 12.5 A 0TO 5T®Rt ^Blf TOT I 

vg^>^ I C4^l TOT ^fer ’ftlwt « 'SljtC'Jl'vb *#5TM ^ I [taf : 

22.208 g ^ wfRfw ^?r-^pr 22.873 g] 

Cu 2+ ^nwnr grot? tot 5 amp 1 12 fsi^© ^mir ^mr to 4.5 g cu *rr? 

ultawi TO ^ 1 TOt^s ^s%^<r W^r (efficiency) WtT ^ I tar: 63.32% I 

300 cm 3 «rm 9 TfC^ TOR CWTTRT ^SRT 3 ^8T 36 1.25 

lof^e, £Rt^ ^|»Ht TO TOT I *I1M 9 ftC^ ^ 9 t^ TOR C t T'8Trt Pi CTO 3 ^Ff f^TT TO I f^CTO?T 

8.8 g mL -1 W <ll>lUlPl4 pi? 3.04 x 10" 4 g C _1 I [tar : 1.87 x 10“ 3 cm] 

>o, 4 ) 15 ^ ftrfspo cuS 0 4 gro^ wfror 1.5 ^iiHm-s 5 21 cro^ to toI^s toc^ towiuf 

0.1589 TO TOT 3tTT I 4 CTO 5 VlldltW TO «dilWH ^TO TO I [tar : 

96508.8 3.204 x 10' 19 fTO] 




n. 


v. 


16 . 



































































































































































































































Olr8 


NRPR : *131 


ii. 1^@ro <#TC\s 1.5-amp 30 InInH 20 WW NTR ^PRT <Mt=1 H 2 «N fN% NR I ^S9 : I 

2.85 x 10“ 2 g I 

i*. NaCl 4RT aNOT CNHTRT ftfaS Nifas, «m 5PRT NRWT 284 g Cl 2 ’HPT ^ I fNOWC^R 

«fiT NaOH 4R <#5^ f=T*fef NR I ^5*T : 160 g I 

<P<l(.<l? '3'©fl : 5.40 g 1 

^8. c^twrl^t ♦rt^n^e.t 0814*6 ?pr ^nw cuso 4 ^r ^f%r 3 not smr nrot 1.5875 gCu 

s$ \ TffSf '£&$ a*R ncn ^iii^pTii>j aNOR skri nrt n>cn NRonsF n^ 1 

STR A1 NT^f Wti ‘‘I^CN? San 0.45 g I 

iC. 0.25 M WffiiTRr 1L AgNO, a? 6 ! WO* Ag + ^I^WCN* Ag K^pS NRF» «fcHT®i% N5f®7o<T 

W?r NR I : 0.25 F I 

i'b. 4N# «%S, fe*RT CNNW AgNO, a^T CNW ^sfeEfNR 5PRT NRT ^RTI <4 RNOT 'aiJttNI^ «f^StCN 0.8 g 0 2 1 
50pf w sTTNOT NROTF& ^f^NTCN Ag( 108) NflR «N NR I S«N : 10.8 g I 

*<L 200 mL ESfoWlRR NaCl 3NOR W fPOT 2.5 amp vsfc^ 4 38 CRCN^ TRV NOT sRTf^s NRT *EPIT Nfc 

vftflfrWR NNWFST 90% ^T, ^5OT ^^fNC^ROTN NTT 3NOR pH STR Ms NR I ■ 12.478 I 

Mr. 100 mL 0.1 M NaCl 3NOR " 3 IRT 1.5 A fN 1 ^ 10 ^PRT NRT N7RT I tNCSROR ^TCN aNOT OH" 

'5|R(.*R OTMtN R*ffltSlf f^fa NR l T&R: 9.326 x 10“ 2 M t 

iU>. 32.69 g 'SBRT <&$ J>NRT iRSNT fe;OT °m&P 200 ml. I M CuS0 4 aNWN TOI $NTCR ^Tf I ftf ’PR *R CPNT 

c*pt aNor Cu 2+ ^iumn ^pprrar 0.75 m ^ caw ^ 1 a^a cntn> fejw nt®cn* istr *n1a nrt gar n^w 

c^rt 1 ' <^ rfar fewR £<hi<i f^frr nr ^ni a^ar so 4 2 ” ^Uiwn nnnw nr i ^s?r; 

%y^N «N 29.421 g 4N?. S0 4 2 ‘ ^IPIWN VHVM! i i 

^o. 80 mL 0,125 M NiS0 4 aNOR *OfT 5.0 amp 30 10 (PHN^ NW NRl^WT I (Ni = 58.7) I 

(i) W yw fN^ *ll4bl«14f NRT ^ttlfcl? : 9050 C t 

(ii) NHWT® «f^NfCN W 4fPT fHC<><4 ^ ^PfT ^fSW? ^s73N : 2.7525 g I 

(iii) 3Na CNWNi 2+ ^NCs WNR «fewi?:5RRWTsar^R? §^?r: 6f^T^26 C8t<P6 I 

R^fRaiNfSiRtN' ^SRT C^3f W Sltiif^ ’f e RT w I 

(i) 2.5 x 10“ 3 mol Ni 2+ C«OF Ni I ^SN : 482.5 C I 

(ii) 300 mL 0.2 M Cu(N0 3 ) 2 CSOF Cu I ; 11580 C 1 

(iii) 1000 mL 0.08 M MnO/ CNC^ Mn 2+ I i 38600 C I 

(iv) 1.25 g Sn 4 * C«OS Sn 2+ I (Sn =118) : 2044.49 C I 

2.5 amp 2 20 10 CTW® ^PR CuS0 4 ^ 5^12=1^ ^41 W»Wt NROT 4.65 g N J ‘8R NT^^Pft NTT I 

£Rff^S" NHN^ft 8*4>^>r (efficiency) t^fTT NR t rS^N : 67.22% I 

t , 4PTC# 'smpf- (CH 3 - COO') ^N 5(00 tN^N®! N»W tOK NfPT NRT ^OTTI 

2 CH 3 - COO"-* CH3 - CH^+ 2 COjN- 2e 

aNOfN SJOH 1.5 amp 2 N% 20 20 C8C4»6 FPRT NRT ^OT <5Ni «%«?r 85% ^iNNsft W5T?T ' 

«#<ps ^3T 1 35 °c 7 ®T' c Tsrt3rr « 765 mm (Hg) WT ^OR NTTCNN 1%# NR i <5 afSRTR 'or1<l'®*< 

CQ 2 MJPT ^*1^ 1 : 1.39736 L 6 2.79472 L I 

_ £ _ -, - _ , -— ^——— —, i ._ I 

(Oxidation Half-Reactions & Reduction Half-Reactions) 

cnhott apnrrf^ ^?r wo i fen^ja n»pw 

4}n^ ^r?r w ^?r i ^in# cu Cu 2+ snw 

Wm% __ _ + __ _ 

f^pfc© ^c?r «%fBr 4)R? Zn ’TTOT Zn 2+ ^lT?f i iNF Mw® NHR few ^ST^R M NRT ^3T 1 <5 

faOT Mn NRT iR!f& 4|>ililPl4 CNHN I *4 RPTRf^ C6lC«W ^ tflN# « 

























































































































































































































































4T. 44HH (*4 44)-8& 






w ^TTi i £4 ^r*& 4 rc 4 m** 4 t&, ms '^m 44^ C 4 

fam 4#, from w 44 i cw <4nm era zn($)/znso 4 (aq) m, 

Zn(s)/Zn" + (aq) 44# 44t CuS0 4 (aq)/Cu(s) 41 Cir + (aq)/Cu(s) 4S4T fWFRW 44£414 

C4i£44 f4tarr m c f oi it-Rtar 5^ f%^rr<r c r (44m Rtar f4M44 orn-f^fem nrw 4f4ta i \»i^c*i 

Zn(s)/Zn 2+ faq) 4 ^T474n£44 WRT" ^R-Rtat Zn -> Zn 3+ + 2c ! 

# 

f44ffwt£4 Cu :+ (aqVCu(s) 4 fem ^l^fOT f44im m-Rfeff Cu 2+ + 2e -» Cu. 

Tffi Rtaf? mfta 4ra cm Rtat 4 *tt 3£4 «rrc^ i £Tf® wctf ^5% 4mr?ta cmm RQhji 
44# Wftii \ cmsz mbs fern rat aro i c^tm 

Rtarr c^tm g*«nw «rr51 c4>tc44 44ssnz?@ ^m^rns- c<m ctwt m-MsRrr 4# 44* ^msrtre 
44TC4T® cm (7r*nw f^m^ stf-fafarcn s& i mt stft# 4imfapp <^rmt ^ «j#m rar- 
(40 ’SI^ : 44tC4 m-f4f3F4T 4# l (4) 45J1W5 mtm : <fl^TTC=T f44fl4*f ^pf-R0M|| 4# I 

stfocra or^cmc^ *fm m4 ms i c^rfm* cms m-f4tat « Rwm ^f-faftMiiws 

nrs- m sm m ms i w- i. m§ mm mm mgt mm mm stem, 

«. *f%«*frp w% wr^4cm, 8. 44$ mgs *#f%g-mm wm-Rwm<?. *trmi 

y *rr? cm^r 44# 4rm & «n^ ^srrac^r g^r ms i w 

MA / I n+ (aq) *i|^TPT M *1T^ £pt^ n m WK'f 4K l 4m ^4^44 ^TT- Zn(s)/Zn 2+ (aq), 
Ni(s)/Ni 2+ (aq), Ag(s)/Ag + (aq) 5'®ili4 I 

Wm : M(s) —> M" + (aq) + ne mi m-Rfetfl : M” + (aq) + ne ^ M(s) 

C43R, Zn(s)/Zn 2+ (aq) ^4 CWUS : 

Zn(s) Zn 2 "(aq) + 2e ^f|4°f ^4-Rfeft; Zn :+ (aq) + 2e --> Zn(s) f4Wf4 c r ^4-f4feRTt 
^4? Ag(s)/Ag + (aq) 44 : 

Ag(s) —» Ag + (aq) + e ^4-Rl4=?j|; Ag ( (aq) f e —> Ag(s) f<f'Stl4 c f 4f4-l4fe4T 

4t?4 ^nprmrsF mm mm *. 4r$4 w (Hg) l^ta 4 f43«r mr 4t^ 

w^rmm W4* 4 4T«4 547 ;^ ^§fcr 4 wr^trr ^qwi4 M 4 sm m\ <ttsr, Na - 





Hg(s)/Na + (aq) 44 C^4— 

^14^ ^t^-f4fe4T : Na -Hg(s) -> Na'(aq) + Hg(/) + e; R«rl^ e t : Na*(aq) + Hg(/) + e -¥ Na - Hg(s) 

m$ « 4 T ?4 ^54% wt w^ttt . ^xsm mgs «jt ^54^4 <^n*rr mm 4 ^ 4 t C 4 W £ 4*54% 
44W4 4frt4t4*T ^ 44# %*i4I (ZfT’T 4<TT ^£4 4K^ t C444, ^jlWlW«l $M*Uj|\b, Hg(/), 

Hg 2 Cln{s)/CJ'(aq); Ag(s), AgC](h)/Ci'(aq); Hg(/), Hg,S0 4 (s) / S0 4 2 '(aq) ^51# 4 WI#4 ^W14 I 

^fOTR44 WT44 ^4-f4f4^4T : 2Hg(/) + 2CI (aq) -> 2Hg + (aq) + 2C1“ + 2e 


4t, 2Hg(/) + 2C1 (aqj —^ HgiCli(,s) + 2c 
te'f ^4-RQ^iil : Hg,CI 2 (s) + 2e -> 2Hg(/) + 2CI“(aq) 

44^ 41^4 gffr ’^!?|W4 WT4*t ^14*1 4#^ : 4^t 4T^4 gf& WI44 4RW<I g4£44 

4£4I 44# Rfel 4P? CW Pt 4t An 44 *T^ ^f4£4 4 ^W14 ^ sm W 4K^ II £444, Pt. 
Fe :+ (aq)/Fe ?+ (aq). 4 ^T#?I 44# 447^4 i 

Wf ^4-f4tal : Fe 3+ (aq) -> Fc "(aq) + e; f4Wt44 : Fe :+ (aq) + e -> Fe 2+ (aq) 

«tJt4 ^^514 : 44# fata 4T? (Pt, Au) 44 m&S 4lf#4 C^m WC44 34C4 f4Sff^P« ^C4 % 

^mrar 25 °c «f ^4 m i atm ^ 4 im £45 mm 4 £ 4 i msm m 4 t 444 4 wrfter ^ 4 cm 

^5f4 sm gs 4f£^ I C444, Pt, Hqg) (1 atm)/H + (aq)( 1 M) 44# 4]t4 ^(4£^t4 | 















































































































































































































vStr'b 


<ptto: fester 


8 .io ► 


'Q «fl^T *iRht©HI Pffife 



(Electrode Potential and Reactivity Series of Metals) 

ctort *jito v fpsR *rrro wraw fewi ^rteferofR £4 !cm g^rg m *sri g^ro 

vai>i^ i ^4 ftc^r froffe ^qtortrt^^ ror 41 gf5 fmtoir$t gf §to i tourer 

g^cf ^ vs gTO^ <TTO TORfT ^spn^TflW ’FTC’R ntefalt ^f*f§ *TflR RfeTO feTO I 

.*. *fr$<r fe»^ = (*rrp g^t tot - g<rm ’spoilt fW) 

iQ fesR3 TO UUST Rfa tRTTO TO *fF$R *JTs©^ ^TTO feRR gTO gffe^s TOTO SR'Fsf R?®T RT35 ’®TT?r I 
^C^CSS *TP^ <p^s<p ^Cs'HUjC'R gR Wti», ’'©Rt <5 WR®! 40R I ^l'»|f^<t ) '»tc<! g^RR 'SITO *TFs< 

torr R«rKM r!>r i r rf©r snTRf^ ferog Tor to ctot *TFsf&R gR^r 5tn to jprs torphI^ tot 

CRft I 4CTO1 '5R 1e fT? 2fTO RFgfSR 'sfc 5 TO fe®RR TO fester RFsR ©ffeTO fa'sRR TO WC‘ !> W R5 I R 
RSRR 2JTO RTsfe fester RFsR WTOR gR*T TOs TOT TO Rfe ~5J& Sffe^lffes TOT^ I TOT RfTOTO ftfecw 
TOST fe#?T RF§R ^*fR TOTO TOR I 

g<j# rt@r TOto^ rsrt to i few (Zn) rfi>r TO'f ^fe^ro fe®RR to + 0.763 v i (Rfea «n^fro 
RSPTTIR CTO 4) TO + 0.76 V *f<rf TO) TOlf^TO C*TT?f (Fe) RF 5 R CTO <4 TO + 0.44 V I fetWR TO®T 

TOrero R«wu to tror wc’fr Rf*r toto few rt$, ctotr to rM w sffe^rffes tor i 

Zn(s) + FeS0 4 (aq) —> ZnSCMaq) + Fe(s). 
tort ferot few, cror ^fw Rfro i 

>ifeHJ\o| Wm Zn 4R TO?R Fe TO $*IR TOR I 
Cu TO'T ©%TO fesRR TO - 0.337 V 

0 #e nrfero rwr cro ^ to - 0.34 v tot 

TO l) RTO Fe RF? ^WTORTO | 

Fe RFs Cu TOR TO CRM TOs StfTOtfTO 
TOR I 

Fe (s) + CuS0 4 (aq)-> FeSO .4 (aq) + Cu (s) 

Fe, Cu WW Wjfros 5Tfe?T 1 gfiRTTO fetor 
Fe TO TO^FT Cu TO $*|R I 
4|^5|r Ag *fl^?T TO‘ e T vf&m feoR? TO 
- 0.799 V, R TO Cu ^ ^TCWf TO I 
Cu Ag *ffTOF TO Rfe W srfTOlfTO 
TOR 1 

Cu(s) + 2AgN04aq) —> Cu(NO ? )4aq) + 2Ag{s) 

Cu. Ag ^r:w ^ffw ^faRri ^rtto 
feflRT Cu TOTO Ag ^ I 
fe^ ^fesTO feTO 'Q fe»CTO TOTO 
^TlRTfR 4Fp >ifuHTO fefesf R^ffRT ^RTT : 

j[i^® ■'IR RtRT 1 ®fTOlR4 tR^T TOT ^T^*4 TOR SfTOstR 1 «feTO feTO 4R I RTRt ^W«Wj4 

TOT TOR stTOoT RT Wtf^r ^yRj 1 ^snoTR «ftn v t f^TO <R l 'SR RTRT 'ofewlMm TOR * i P*t'®t ^T 

feSffe« ^Q3TR TOsTR fesR®T feTOTOT I 



Rkri 

rrR c Tw i 9 TO 

feTO(V) 

■*tfei|\s| ifrai 
(^F t^JT) 

^#TO, Li 

Li + / Li 

-3.045 

Li 

’lUtPliJliJ, K 

K + /K 

- 2.925 

K 

•WHPlflW, Ca 

Ca 2+ / Ca 

-2.87 

Ca 

RffeTO, Na 

Na + /Na 

-2.714 

Na 

TOtRftTO, Mg 

Mg 2+ / Mg 

-2.36 

Mg 

A1 

AI J+ / A1 

- 1.66 

A1 

fe°^, Zn 

Zn 2+ / Zn 

- 0.763 

Zn 

RR[, Fe 

Fe 2+ / Fe 

- 0.44 

Fe 

<^j|v!sfi|fllH, Cd 

Cd 2+ / Cd 

-0.40 

Cd ' 

CTOt%, Co 

Co 2+ / Co 

-0.28 

Co 

PtTO, Ni 

Ni 2+ / Ni 

-0.25 

Ni 

1^*3, Sn 

Sn 2+ / Sn 

-0.136 

j Sn 

CTTff, Pb 

Pb 2+ / Pb 

-0.126 

Pb 

^tiiaiteH, h 

h + 4 h 2 , Pt 

0.0000 

H 

TOR, Cu 

Cu 2+ / Cu 

+ 0.337 

Cu 

Hg 

Hg 2+ / Hg, Pt 

+ 0.79 

Hg 

f^PlTO, Ag 

Ag + / Ag 

+ 0.799 

Ag 

RRj, Au 

Au 3+ / Au 

+ 1.50 

Au 




























































































































































































































WIlH f^fermw (Half cell reactions) ftfSRJt RwM <RT*TT ~^T 

m&a 4 fastis toto ^ i 

25 °c ^rniamr f^*R sf^tm ferr, l^m «srsrm fem ?tr 

fe CPf'STIT : 





H^rRH Rtapirr 

R'StR c f 

R'SrRW 14«4 

i. Fe 3+ + e -i Fe 2+ 

Fe- + /Fe 2+ , Pt 

+ 0.77 V 

Cr 3+ + e -> Cr 2+ 

Cr 3+ /Cr 2+ , Pt 

-0.41V 

O. Mn 3+ + e -> Mn 2+ 

Mn T+ /Mn 2+ ,Pt 

+ 1.57 V 

8. Co 3+ + e^Co 2+ 

Co 3+ /Co z+ , Pt 

+ 1.97 V 

ff. "^"12 + C —^ I 

\hfl~, Pt 

+ 0.54 V 

'b. Sn 4+ + 2e -> Sn 2+ 

Sn^/Sn i+ f Pt — 

+ 0.15 V 

H* Bij + 2e —^ 2Br 

Br 2 /Br“ Pt ‘ 

+ 1.06 V 

V. Cl 2 + 2e ^ 2CF 

C1 2 /C1“, Pt 

+ 1.36 V 

<&. Cu 2+ + e —> Cu + 

Cu 2 7Cu + , Pt 

+ 0.153 V 

io. Cu + + e -» Cu 

Cu + /Cu 

+ 0.521 V 

ii. 2H 2 0 + 2e ~+ H 2 + 20H" 

h 2 o/h 2 , oh - 

- 0.83 V 

I 

I 3 “ + 2e -+ 31“ 

h~nr, Pt 

+ 0.54 V 


IS 


^R*t& ^ : C^n^TT W fet WBt W tR ^T, 'St 

«I$»»|M4 '5?R c f ft®? ^r I liTCTO M -4 M n+ + ne 

#TIM >+ + ne^MlC?f C4OTT ^FH RR?T *OT ^ femR Irot* ?IR Wf 

tw l^ifho ^ i ^t^fK vo%^m fer = - f^stm fet r ter = - wm 


'©Rj^iit f^»?' i 


Eq* = “ Ei 


Red 


^t, E Red = - E 0x I 


^nrs 'srw : c^ott %nw fem fer w c^fn ot, wm f^wm^t ^r®t w 4R ^?r i 

§R^<Rwr, u ofMfB* f wi wot ^ Li fwRR wot c?rf*r i faiffasOT f 

(Rfafik fwt<H f<iOT<1 ?IR WOT C^f*f ^R, F <$$ f^RR ^siwf WOT I F WOT WT fawtW I <fl 
W $EF fi'tftMM 1^5? WR Pflgff WR (ROTt f^ 5t f *H> ^I MHR 'Stlf^sp 4OT 3OT i 



- 8.tr : 

i. AI « Zn Sff^ ^srm 1^ ^n3OT + 1.66 V «+ 0.763 V I <RR Pita 


fr*lrarW*N 4*4 W? 


Ca, Cu, Cd, Ag G Zn *ft^T R«C<H RR W3OT + 2.87 V, - 0.337 V, + 0.40 V, - 0.799 V G 

+ 0.763 V 4 *fl^> «W?T WR 4R# >|Q|4 IVsN 1*ft?$t ftsft <R i 

«. Hg *TTp fa'SrHM’ + 0.79 V W Ag 4Tp WRR \sf^|4 f^®?T - 0.799 V I AgNO a SWf Hg <RR 

W^T TfRPrT %5OT? 

8. Co 41^ Wl?*f 1 ®f^R 1?*? + 0.28 V ‘WCu 4?^ R'SfldH ^fWaR t^S? + 0.337 V I Co(NO ? ) 2 W* Cu 
tR i£]^ RiR Cu(N0 3 ) 2 5^OT Co *ff^T (Rf'f 'fwR'l t C^R WM RQt*ill R^H5\S C4R? 

<t. SRR V5^1W<1 (4«C44 ^R^J^mft? 

G. ^1W CuS0 4 s^f C^W Cu Sff^tPl^ TO fag Ag *OT R C^f? 










































































































































































OVtr 


iwm : fatter 



c*r*rf^ ««pn*f wn R®* 



(Red-Ox Reaction, Cell Potential, Standard Cell Potential) 


►► | Red-Ox RfcHit (Red-Ox Reaction) 



*ffa<tlfk'© fajW't <MC«1 ftWft *RFgf4> « TOR ftft ^fas, ^ | \gfes, 

TOtefe c*tw <rmt#w fitaf ^rfW i 4 TOmfap fatal wm-faro^ tat i®%. torn 

TOT 2RTC^ TOTT TOM% Ni^UlM TOTOR 4ft ft TOT ftft I 4VftUS w 

tart Oxidation TOig l fa’lffawfR ^JtPtlW '©fa'TO ftjft TOt>T?R 4ft 4^tfw £f^f TOT, 

dltTOT taw tart Reduction TO; I ^ TOHtW ®fo*TOc«> Wfa*t ^sfaeTO 4ft, TOUT'S 
^sfeWta'T ftf&m ftft l CW, Zn + Cu 2+ -> Zn 2+ + Cu 

4T^dt Zn *TP£ Tjfi> rw<r5*iw TO ftft Zn 2+ ^RTCH *fta© ftft JjTOf TO7T 4ft SpTC'f? Cu 2+ TOR 
W ftft Cu ft^ft *ff?FT® ftS | 

Zn-» Zn 2+ + 2e ('StfaH Oxidation) 

Cu‘ + + 2e- > Cu TT Reduction) 

Zn + Cu 2+ -* Zn 2+ + Cu (TOR-faTOR ft Red-Ox RQhII) 

4ft$fttft, (i) Fe + Cu 2+ —> Fe 2+ + Cu; (ii) Ni + 2Ag + -> Ni 2+ + 2Ag 


(iii) Fe 


2+ , J. 


+ ^ CI 2 


* Fe 3+ + Cl 


(iv)^H 2 + ^Cl 2 


■* HC! (aq) 


4 fatafaCTO f^tatt Red-Ox f?tam I 


4 Red-Ox Rtal<l ^ I ^*0® 4 fotafa ®fac®<l *pr 1 



$«43H 

TOT 


✓- tarn — 

'Sfifa© tot 


fasnfa® 

atffar 


dtffai 

— ism 


l 


f&u 8.^i: <a^tettar 


CTO m? TOC^TO : gfa TOTO?T TOT«tta CTO sffa* ^?T I 

'$fa^ faTOT «TCv»i4flJ ftft 3TT ^PJCTO 1 ftw TOTSftfta £fs|f 

croro £froro cftm fafag fagUfawr^c?r «rfc^» i cw- 

i. ftn *H4«l (gfflCTiy) 4ft v \ *\ (m^ttw) <m\w i 

2Wr*t?f CTOf £T^ *rp^ £T®t^, f^*RT ’tWR'ifer JFJCT iST$$ 

ftft ^?T, TO 7 R'CTO C^NT ?TT 1 ftftfa ’IWR^ S^TO ^TO t^OTC*^ TOTT 

C^TT / TOTO To ^?r I ftGft TOT ^5fe5, fgr»W 3T?JTO ^ t^T (ft ®| | jHf5 

f^tat?r ftft c?ifS<F ftjftv c^ft ^?r t 














































































































































































'SVto 


c^n^TT w, cwr %*rt 3t TOW? 333M ftitfc'R cw ^rxfsfc 30f7fa m&c&i 
f^3 3^3% am 33i% 3(RT «t ^3 3*3t 33 I cw- 

(a) Zn/ZnS0 4 (1.0 M) 31, Zn/Zn +2 (1.0 M); (b) Fe/FeS0 4 (0.3 M) 3T, Fe/Fe +2 (0.3 M) 

\s. f^fW «m cto 4373 30K, 31^3 c*rm 33 43*. 4 W3 3TC3r 

43*ffr %3 C33T / <03313 33T 33 i cw* 

(a) CuS0 4 (0.2 M)/Cu(s) 31, Cu +: (0.2 M)/Cu(s). (b) AgN0 3 (0.3 M)/Ag(s) 31, Ag + (0.3 M)/Ag(s). 

s. ^3 %swi 3731 *rcs3r*l t*K 33 ®m C3^ <ih33 3ri 374, «f®3 

137*137 #3 31731 44(,<8tbbl 73*11 || W 331 33 I 7333- 

(a) Zn(s)/Zn +2 (1.0M) II Cu* 2 (0.2 M) l Cu(s). (b) Cu(s)/Cu +2 <0.2 M) II Ag + (0.3 M) I Ag(s). 
a. WW vaffetft l tiHI Wlft® 3^3313 *J733 W I^H 3l3 3lt3, ^34 31 ^3133 33 W4 l4*tWM ^1^31733 
^Sftf3® 3«313 4733 3*3^1 3fc 4TPf, ^34 ^HTR 33 ^73 737TOT WRW ^Ivj^lM 43t f^M 
=$f^3t733 3(3 Pt 37*73 313313 331 33 I 7333, ^133 «%3l3 %373- 

(a) Pt, \ H 2 (g) (1 atm)/H + (1 M); (b)Pt, Hg (0 /Hg +i (0.1 M); 

(c) Pt, Fe +2 / Fe +3 ; (d) Pt, C Yf~ Cl(g). 
tor 3%313 %373- 

(a)H* (1.0 M)/^H 2 (g), Pt; (b) Hg + (0.1 M)/Hg (l)s Pt; 

(c) Fe +3 /Fe +2 , Pt; (d) ^Cl 2 (g)/Cr, Pt. 

POT33 - 8.to : f3t£3 31313^3 Pf4>*ll'G74l 73 3l3lilPl3 C3tC3 3S?f1§3 33 33- 

(i) Zn(s) + CuS0 4 (aq) —* ZnS0 4 (aq) + Cu(s). (ii) Sn(s) + 2Ag + (aq)-* Sn +2 (aq) + 2Ag(s). 

(iii) Fe +2 (aq) + ^ Cl 2 (g)-* Fe +3 (aq) + Cl“(aq). (iv) H 2 S0 4 (aq) + Zn(s)- 5- ZnS0 4 (aq) + H 2 (g) 

(v) Fe +3 (aq) + Sn +2 (aq)-> Fe +2 (aq) + Sn^aq). (vi) ^ Cl 2 (g) + 7 H 2 (g)- > CF(aq) + H + (aq) 

>► 8^A \ 431*1 ^fyj>^q|*i f3^s3 (Standard Electrode Potential) _□ 

25 °C 31431313 1 atm 314 1.0m 333*313 ^5% fe310374 731731 ^3174 £ «%^TC3 73 f3«3 

7337373 ^1% 33 3173 43t4 3%313 f3»3 3m | 473 4T*fT34«t73 E° 331 431*1 33T 33 I 4 313 373 C3t^3 
^«iHI^4 3f3RT«t 3^3^ 3I33T ^3T 3t3 I ^33¥ (.3tOT3 ^tfW « f^SF#* 3^9313 3^313^5 

3|3 c fT «TF» 3RFT 3t3 I 

t3l33 c T33T3 : Ag 3Tp 4313 ^feW3 fawM3 313 + 0.80 V I 43 3(^3 25°C «M3I'3|I3 Ag 31^ 313T 

4^ ^»%313(35 1 M 3331413 AgN0 3 03^ 3*3^ ^3313 « ^5%f3rgfC3J3 ^RE3T*f 3C4 

0.80 V 3TC33135(133 l3oC33 ^ft 33 1 

Zn <1^3 43H «^533l3 f3®C33 3R - 0.76 V, 43 3^ 3^ 25 °C ^1331413 Zn 31^3 4Zn 2+ 
43C33 1M 3331413 33C3 ^33C4 Zn ^3313 « Zn 2+ W33 037=13 ^TOWWlfOn C3 f^gfm R«W<! 

33 ^13 313 - 0.76 V 1 



1 ®% <H3|ilP4> C31C33 4JlWlC^ ^133 3C& 
^5Tl3 3IJ1W175 135(133 31^1 4JlWl*C4 
3(3131^ 1^3 (- ve) ^313 *R13J3 

(+ve) 3t3t 43P*f 33t 331 

31323^%® ^ fTlTTPS C373 3T1WT753 1^3 
3(C3^C33 Sf3t3 37? ^Tt3 WWI'S C3^3 
'aiJIWlW^Wl33t!» I 
























































































































































'SiSO 


<prm: *tar 


Cu srsrr^ + 0.33 v, 4? to ^rr 25 °c '©HsiB'rcr Cu cu i+ 

1M gto C^MIW Cu 'fiftbWld 'Q Cu 2+ tofa g^fsT C4 ftoM 

^i% ^ w *m + 0,3 v 1 

to CTOT &«ii«i <5|totW<r N'«<H. < P 4414 'of^fqR fto4 f^MW 

faw(>*Tf <MI 4TT I 

(i) « wf^ r<Csrwps «IWf 25 °C 4T 298 K f^T toW *ps 4C* \ 

(ii) towtwd c&m 4 ^# *rr$? 4to *rnpr gg%r ggc'fa 4wi toftowiw 

CERtFfl «im^ 4w 1 

(iii) ^ffotRigrerg ^m ww «i«*r& im w 4w 1 

(iv) 4JT%t CTOT Ws 4Tn?Rr to 1 atm to to I 

(V) IUPAC fto c*r C4toT 4414 faSFRffi ftww ^ 'afeWto 44K 1^54 (E°) 

tow Rwwr <P4t43n 


W*T fog ftto? 5 f4to4 4T4I/4 f4Wf to 4K3P l 

(i) 'St'TSfRT, (ii) to 41 *Wt4>4 « gto £ to 4T ^4T®4 ^lnws 4^1^ ^44, (iii) B414 <$ *ff«4 

'aim 4T 'aptto 'flUilwu *M»lMRI ^44 1 



to4 c<ptc*tt to4 gaw* ^ 4T|4 *r4E44 ggw wsmiwi 34 ^44 *rp®4 gaf& ggt^fg 44 4*iha}4» 41 44 

3fi>rR «rr <3 44 i 4 ^ ^x»tftosit4 4FS4 ga gto4 4wi f4*4 w<iwnt 44 i 4 to4 
^ to4 g?a4 s®f$*rsr<r R«w4 ^44 i 


ST4N '®l'i»* : fll3 lto<l 1^4 (Determination of Standard Electrode Potential) : ^PiW^WS ^1414 

tsfeegfg («<*« ’5 tt=t PKwd ^P 4 anto; ^4# st4H C44to4 'olw'wln 4J4?14 4>4f4 <tolsM 34 i w»Ml 
445 ^ 'afe ’ ^ l W-d f^vpTO 4 K f^# W *rr?T ^ I «RT ^t^^STCSRT ^ 

Tit ^«T ^ ^ ^IT s^rf^ 43T gf I 7 tT i; fT^ <: totW C^W-fl ^fSTH 

i£]^ ^RH W^MW^I ^tTW ^ ’ffW ^PT1 ?|(h<p 4 C.-'PlW’fl W 

t%®4" 4 T«N 5 t ^5 c?r«f ■g CTp ig (35t^r6rw w wt ^?r «t ^c<r c^rfN ststh - Reit^'t i 

cd» i w < *i ttlfew t n totw srsrtg vbR^hw ^t ^r t £rsrr c t ^tsfltspt 

^>lvb^ i d(.<> ^?t tsJiwd f^srr^t f^ftr ^it «rw 4 tih fiufa c^twr fW ^rt? 

R'Sii^r g&w i 

a^alM ^iXmjIC'ST'i 'sfv&^lo (Standard Hydrogen Electrode) : 4^T C I C^ ICSi’^ Sjl^lt? 3 tj3T'StW 

frirtf»|^ gtg ^TT 43T l Sf^fi '4<StHI votolW^ 4PT «,l^lc.^ 

'oto i wd w >i4>iHirs^w ^tr «m to i 
sm xfew 25 °C 1 .GM HC1 1.0 

atm ¥ft*f f^S^T H 4TP3 'flldd^a W W I 

w fgfer *rfit Pt ^ ggr:^ \glto ^m^rr 

^ | p t <txsfr> sfff^rm ^4 wt ^rm't wt 43t i <m 9 r Pi 

^ 4tczig 4TC3t tot ^tftor h 2 ^rftoflfe ^?r i ^ h 2 

^<j h + ^trr^t 4fto“ gto (7n3s 4K? i ^rtgtg g^m h + 

'SrnpT ^w<wid 444 W Pt 'sf^UlM* ^4^ tSfsrt 4?3s 4TW l 44H 

4. I ^Ma l WH 4^5tw 4tof ^<4 4131 I 8.i4 : 4^t c t 4toK^t 


4ft®ira:T 

s UT 5 T 


T5*T 


Pt 



^41^ «T?I 


- .298 K 
^(‘“TsiraT 


r u ■ 

v-v -,- HCI 


S^t 





























































































































































































































































ta?, 3 ?rm 3 


'Sifti 


WWtW Pt, | H 2 (g) (1 atmi / H + (1.0 M) ta 5 ^ : H + (1.0 M)/| H 2 (g) (1.0 atm), Pi. 

ta^i«« mm$ fatal !h 2 — i-r+e. 



TO 3HT £|Ui|e?*f S 2}3W 4fec$lC«H fa««4 3T3 TO3 4 $W«U?H 3t 

-sj^m sms\ «t ta 33 1 ^totwFra wt3 to?t s^ms h + ■'*» law-si ^ 

3313 swm anw i «^nar«? ^fata atm AtoiwM ta^m fa®M* w *tw 

3fa H 2 nrtpra 3)3 1 atm 3T TO 33 3t C3f*t 33 43?. HC1 53m TOfat ] M 3T TO 33 3T C3fa 33 TO 

taWHlfl’14 *WM 3tTO«3 3l$ti!»lWH ta^M 33T 33 l 


S.ii.'S \5few 'G fal «3 (Electrode and Electrode Potential) 


ta^ TOrata cro fcsfa3 ijf& 3F$3 gTO wr?ta favifta w 33 i 4 

tfm fjta ta^i« 3m 33 i ta^n sr^tm 33, 435^ 33wm ta^ts 43s. «hiwi® 

I 

^Jtcsiiw : 4ft 4ta fastm jfew t ta^'ra cmm C3 ta^iw fasrm tar mmn 33 mw 

^jtwp5 ta33l? 3m 33 i mwra ta c ^t 3c«m!iH '<h^ 33 i 

ta 1 *^ ; 4ft 43*ft wm liwH f ta^ mmmta cmm C3 ta 1 ^^ tat 33 , 

«W WWte 3mt 33I oJTWRj ta^'W 5M«$a3 33 t 

ta* 3PTf3fa^ CTOt taft ta^ta^T ^IWIW^I 5TO m?ta«W ^s3WT 33 I ta'^^ 

« tamtam ^*iihiwii 53m toto *ita 3mw sfatro 3m 33 i st^s-tof 
5 ft 43*? 'snfa w 3*3t 33 i 
wtw mta® fataw fatal 3m 33 i 
4 fatal wrm siwr tarn C3 wtl^ 3C® 
nw i mm ta ^w ta* <rp- if ?ita c^tcm 
vota^iw f^taico ^ 

Rtal iSRt WT^lTE' r<tal (.4 

^tat 5Rt ^?r i 

i# yppm «£Rsfi» «% <n?mita c*m 

^ita ^r i ^ofes. ?prmta c^rc^<i ^ ^wi«<t 

TTi^tfr© f^taiw Rtai wr i 

*nra ^ h 2 so 4 53 ^ 3t« i fta <r§?f m w f%g5t 

c^r ^3t'8 1 £tm^r% wtt ^ ^ i fro? *rjs»fi> ^jic^iJi «f^w? taw 

4RK 3 r9 ft3 WWF5 taW?' taw 313 ?*W I 3TCT5 ta^ C«W Zn *1?^ ta 3K 

to wta 33 ^13^ Zn 2+ ^it?r taw r^t ; srw i 4 3Ff« ntafr c^tw^ 

3ta? *rw Cu nw c%w i h 2 so 4 sR c r3 h + ^r m Cu nw (^rwt^ ta^H) ^w^fin w to 
tata 33 43 ^ h 2 3jpt taw fta 331 

3|)WF3 ta3TO3 fatal : Zn-> Zn 2+ + 2e (^133) 

■3TWT3 ta^TO3 fatal : 2 H + + 2 e-> H 2 (fasn? 1 ^) 

C3W 3t3ta fatal: zn +: h + - 



> Zn 2+ + H 










































































































































































































































tototot : lifter m 

?t?f5l?> cto? ffen? to ?itotor t%fe?rr #c<p $?0^ fg"®? RtTOT fro? *«r to ?i?fR « 

SfTOf® %W< l jH ??TOT TOTO? ?R? C^TO^rr TO I TO®?? WT "S f?Sf!? c f g(?TO“t? RSftWF #? R?1t f?TO? c t ?RT 

TO I 

' ®fo*W t? #*? : C?TOTO TOTO ?t® TOTOR TO?f®? C^T ®l? fw? TOR 0^ ®%lTOS?I g?R? ?^”?H TOFTO? 
TOT '*lfpf 'TOM' TO??T RTOM trot R^#® TO® TO? TOR if TO®? TO«l?t "®f*TTS^ ?TOC 1 *f? 0#TO«T 'Q g?R? 
RUTOMTO? # f??ft® TOT?Rf?f?£ 1WTO 0ft? TOTOR C? ®fe> f?TO?? 0ft TO, W?> ®f®??l? f?®? 
Rffft TO | \5ft5??f? f?TO?? 4?R> C»H> (Volt) I sffcTOI? f?TOR? TOR? TOTOR7 ®f®‘T 1 3lR RS?1t® PfoRJH 
$C«1?3aH SRM « TO TOR £f?M®T? ?f?TO? fiRPH TOt TO I 

CTORf TO? ?ITOR <if TO|? TOMB'S* TOR? g?R $4lM, ?t#<l TOTOf g?R? TORT TO TO®? TOR 0ft? 
???®T CTOTTI TOfa M ^ Mn + + ne I 

f^eal^f ?pf# (Nermt) TO TOTOfT nc® 0?? TO? (Solution pressure) i f??<i)®®lc? g?R? TO®? ^TRR, 
M n+ TO? ?IE®? ^?? $C«1 <U}TO? SR? TO? f?Sflf?® TO? TO? ?<iTO0C® ?f?M® 'TO® TO I TO®? TOJTOT 4 
TOR? TO?R> g?R? stfea?? TO? (Osmotic Pressure) ?*TT TOT l 

S?M TO? 'S ^r«3?M TO ?TO°TO?? 1TOfte ?HW "TO? ! 4 0? TORt? ?$TOjt ®fc<S?I? f?®? I ?# TOg? 

0 ?? TO? P (£l?v TO? '*11?^^ 0?^°!? ®lf«3<J? TO? P° TOT. ®R ? n F 'Q ?T5? ?TRR? ifl 0? TOR?? ^?? %f% 
TOR f?R? f®R ?TOR? TO?fT? 0ft TO® ?TR- 

gptR 0TO? : ?f? P > P° TO 0?M TO? TO? WWT ?TO i MWM TO? ?T® CTOTO TO®? ??TO2 

TOtTR H.CTC? 0?CM TOFTO® W ?RR I WI TO®? ?T®fi> MTONTO W ?T<$ TO i ?TO? TO®? ®(T?R ^M?rj 
?'S?T? RTO ?RTO® ?T®? ?R®? ^?? 0%® ^'S’TO? Mt?P5R ®fTTO? ?T^ TO I 0?7TO? TO®? ®ll?H 

M n+ to®? ?ir®? froro to -fi??. to®? ?HR? TO?froro tott®[to ^totomI?^ ^c?? 0ft ?r? i to?? 

to®? ?r® cto c?nRt ®r%f?^ toto ^n?? ?rt? groro ®n?c® ?tc? to i to tosto to®? ?r®? to?^ 

gro:?? RUTOMTO 0^ t??ftR MMH 0ft TO I WT TO®? ?T® « 0?R? ?CTO TO?# ®%? 

f?TO? 0ft TO I TOR>^ if TO^ft? ®fe?TO? f?®? ?TO TO I 

froff? «rpt? : ?f? p < p° to 0 ?? to? ®)'fe3?M to? ?rc?^t cro& i wwto groro? to®? ^sto? M a+ 0?? 

C«RTO ?R5? ?R® ?TPR® W ?RC? i 0TOTO? M n+ ®Tf?? TO®? ?f® ^RT^TCTO fif?? ?R? TO®? ???I0C® ?f?M® 
TO® '©TO W \ M n+ + ne -—> M l TO®? ?t®ft ??r®T^ ®tT?R ?f^ TO l TO TOfTO? 0?C? ®?f^® MTOT®[TO 

■ 11 ,*r .* !-%":*, | 1 ,. 11 

TOtTRSRH if ?R®? 0%TO?? fTO? TOTf^ TO® ?TTO? I TO ®T??t? TO®? ?R®? 0^®? TO?^ 0?R? ?R?f?TO? 

gt f??ft® ^rtTO?f?f?t ^iTOft fmr^ 0ft to i wt ?t®? ?t® « gro^r? toto to?# ®fe? ttoto?? 0 ft to i 

TOR^ if TO#? #g?T? f?5? ??T TO I 



fsar 8.i8.i : TO^TO? fe? S.ISA ■ TOTT®R ^'S.TO? Ifeff 8.^8.® : ®T?^r 

f?«? ®r??f Pi*? *r??r 






















































































































































































































































-STf, (itU 


'S&'S 




^fl?r sm : *# p = p° to, to’ «w *jp®<t w 5 ?cto ^*tfrofw toto i ^wsr crop 

TOCTO faro ’jflft >mTTO TO3 TO3 5 »TT i 


^T i tsfi^rTO R'owa ^,*1% *n^ Rsjj totIto CTt®r 'TO'tfo wm^ qvq him i crop H 2 

_ _ a ?tjr*r ^ h + ^ i ih^s pr ^■” e n*f to^, fas3T ci 2 *m ^ cr toh^ s^f? *rtoc*T «nc* to^g 

1^ Xsf^t^ f^5T37T TO I Fe 2+ « Fe 3+ TOTTCTO ftafCH'S fi*M« ^ TOI ^WI *ttf feTO 

Pt HTCTO gTOtTOTO 1 gpfTOUy ^W4fiWfl TO 'Q aftiCTO TOffPT ^5%. t^TO Hfrg TOTt fiwra TO I 


ffl 


» 8.ii.8 (Cell Potential) __ D 

c?nwr croro # to*tt faro <?m firo ^c®t 1 cto?rt wrwm wft^sits wrn ^t 

Oxidation f^RTT TO? TOC^ ft®FTO 'Ht Reduction feT ^ I 4 'SfTO-fTOTTO Mt^RTO TO7TO 

tc^T^T HTfTOP^tfer TOlfTOrTO l ^M«WaH HHNU4 «rtJ TO *rf^^TOtfTO>TO^T 

to? ^ t g ^stra? firo ^n^ro «*gt t 4 tro *tr<TOTOt CTO faro tot t to 1 

^ ctott tot^ croro cto fwro? TO toH to, tou toit?* wrt<firi 

TOtrro tot c^ Hf^ £rofw?n^ wrfro to i TO ^ cro t?ro to TO to to, to<^ to^^TO 
^r^r j ^f%5Tt c r ^nsf ^p^rtf^® ^c?r t ^r=r« om R«cto to *pr to to ^to 
ctor to?t ctototh' sfro-faTOf fenr ’TOw r t >tt1^ t^RT TOTR^Rr to^w i 

SHCTO^ C 5 !^ ^ 3??CTO HTO ! 4 ^CTO ‘jfaC?* ’tfTOtfT '®t? TOT ^TS^RF TOC*T TO# 

^i^cto 'sfe'i^n^ f^RiT i 4 '5fFH-froH c T fero tot 

smz$ to *ifii#r w fror ^ ^r i <5 ?mm ^ s ^ s m 

'5TC*TT fpf?r ^T TOTI ^ ^ 

Trfq- ^^TO TO TOT ^ ^t W^jr TO CTOS ^liW ffi<T <^lwlluf.^ 

from curort f^Q^ij fg: r i 4 ^ l^fer s ^ttc^ i c?tot ^twrro 

^ r 1 «f^N£fTO *tt ’Ef^nr c^lwi ^ofe^^ic-fT^ ssfVrsfa tro? 1pf?r ^?rT tot »tt i ^rtro ^topt^ 

TO TOT W w rp^fw ^ ^ "TOR ^IWI ^5%TO ^ TOff ’rNN M?T TO TO 

f^g - tbj^cTO 'ijf&a' £|finS<i ^sfe'PTTO faw't^ TOT ^< 1 «|C4 ^TO" ' 3 TO‘ ^T ^ I 

^ vai 3 j f%*fT Tj?T TO^ TOTT IUPAC <4T$flj ^tlTO S$*t &T i %% TOTT 4TO <3?# ^T*h.<p|*h.«p TO=T ^(.^Ito-si 

CTOT TOTO TO ^ TO TO^T TOTOTT C^TTO TO TOff CTO ^ffcr ^TTO^T 

^feiTOT f^F®C^?T TOT fpf^ <RT ^T l IUPAC 51 f'© '©i^fC^ ^ ^T^TC^T^f^ ^*^1 2ITOT 

^f^T 2 §PTOT vsf'fahTO I sfTOT ^ttlSSTC^T '©f^ k i^lc^?i »ftW (?T CTO*TT l«s) ^^1^ ^ S TC^T^ ^T?"^ <P-^T 'ii<P^ 
TOff CTO *tfos ^11 W TO TOT ^^CTO * 2JTOT ^itWTO ^WtWsT 

■5^*17 vof^ £fTO 1? lt5‘. ^ TOTT 2TTOT TOc^RTOT 'TO C T TOW ^*icTOI 5 ftTOK 1 ^ i TOT 

^ error ^ to to=t i ^toto c^f^mTOTO 

Tji^ ^fTOTOTO ^TTOt? "T#^! 'if^TOT TO TO I 

TOTO f%TO TOTT IUPAC 7T‘ , 1lf?r*f TO^ft efTOT ^iR^k'sti fa'»t<!* TOTC^ ^PTT TO TO i TOfe ^fTOT 

■^T^C^iCTO 1 ®lTOTOTO f/^wt, E°pt l /2H l /H + = E°h + / 1 / 2 iij, it - ® 

^TOT csftmm CTOffo TOifcro OT TOT *HTO TO C^ TOTT SJTOT Al^HW ^TOTO TO«T 
Tf«^a> ^r^CTOl^ STTOT 'Sl^’STO f^TO I wwlwl ^*TCTOTO ^©f^.TOTO ^TOT wf®*TO I^CTO 

TOT 2TTOT ^QhlCSH ®^TO ’TOTO f^?T TOT TO I 

(TOTT v 4i* \ UW sfTOT «f^TTO 1w ♦riTOTC^RT TOTT ^^CTOl^f *TtTO *H^ ^tC^RTOT TOW 

to, ©w crof^ ^gnro f^ro w *&cfci«M from to& i ctotost 

Tf^w ns^ttoI^ totc^ ^froro ^ sitot ^itOTror to^trh ^f^TTO %ro? 





































































































































































































































































































































?m m : 


to?? ?mm i 4 ton?? fator km) hci s?e?? h* to? *m to??l? cto Pt mr® to? 5mr?aa? at^t 
to toito to h 2 mm Rww fto©^? i 

fifs?? ^ftOSIWR ®ftor?lm? f?tol : H + ( aq) + e -> V 2 H 2 (g) I 

to mnrnr tomnm? film? to? tome?? mr? «r?e?nto? to? ?rf tocstesm 

tow ?m *hi$i? ?? to c^ito? wi??-ton?? mm* mr? mtornm w \ 

CmTTO toc«TO? toh'aMftJ? ?meto atom? <$?* fifs?? ^l$Ci!jlWM mto?t?ffr TOeto to’ 5 ' 
* %ro to?? ?*?e? i ^ w tosm? ^ftcarcsR ^storatc?? to? ^ h 2 mm pl me® teto5? 
mr? to snto to hci sro to to? i 
srm ^OalC«rW '®I^?*|M? toSRTT: 7 2 H 2 (.g) -» H + (aq) + e l 


» 8.ii.£ | sTm? c???f?«? (Standard Cell P otential) _EJ 

sm ^pto 4?? ®tow to? ^me? cmm? m??t m® to? i cron 4? 1 ? to*stm? tom? m? mrto 
tom? ?m m? m t 4?to 4?? to?t? mtem torot ®to ^?mm mw ?? i w to*me?? tom? 
^ftofc m? to* to ^storn ?? me? m i wwiwi to? stm*r ^it®lw ®tomrn? mcmw 

tom? ??f ?? i tsr^sf& tof? 4?? aim? toe^fe®?? toro?? tot to *j 4 ?imto? cm? 

tor <im 3 f i top? to^w? tom? m? ??m? ^to firm? totfciwM toymen? tom? m? m? *n? ?? i 

toh Pt, \ h 2 / h + 4? cro e° Pt . ± H ,, H+ = o. 4®tm *(s mro? ?mr? m? £ mro? aim? 

toojjio&H ®to?im? me? 4 ?? ^toro? film? tom? m? tom? to i *}??> j = 2 ??®im 
4TO T^toro? aim? m?? to? to?t aim? toi l?? tom? m? to? tot ?? i memem ^R» 4?>m 
^tost?m» ?toiD m? 'S tot? m?rm ^ wi iW?to c?tm? ?? i ^ 

?mt?to mtm? ^ w iw sm mm? miftt mro? «w? mn? to? i 

.’. smt? C?T? to?, E (l om - E* 1 ^ (f^rm) — E u ^pr (t^am) 

: Zn (s) / Zn 2+ (aq) li Cu 2+ (aq) / Cu (s) 

4? ?mi?to CTO? CTO) 

2 W CTO to?, E° ^ = (E° Cu 2 +/Cu - E° 2 i) 2 + / Zn) 

mror ?mt?to mro? srro cro tom? 

m? c?em if mro? cro f?fton? wrftor 
m??T mr® m?t m? i 


cro cto? em «m ?tostw=T 

mm w to m®e. cto «&? 

<Mt*1 ?f?, 

i. a^NltJc® TO? toF?T m«#a ??, TO ^ 

cto? aim? atom? tom? m? to i 

?. tsfroi?1to tom tom m?to ??, to «sr 
c?tW film? mrot? tom? to to ??ito i 



c^ic^h fm»m il 4 ^ 


(Nernst) 



(Nernst's Equation Related Electrode & Cell Potential) 

» 8.^0 | ^af ^TO fto? msgprar ^l?^ ^ (Nernst'sTheory Related Elec trode Potential) _Q 

crom cto? to? mmto ?im?to tomt to torom mm? tom i to# ?tog- a 889) 
rnttror m?rm film? ?m? cto? ?m mrlm ?t h 2 ?f? ^? m m m?m? ^?m? mrrof to 

4? to toc ^ s?e^ t t m?ro to? tom tot m«?r? £r??m c?m? i mmTO «ito m^rrfr to ?i h 2 
tom ‘g?«r mm ?m to i stot ?t^? to tot m?ro to? tom to rn^m? to to? 
tmto? Tsrm ?? i tot 4fl» ?iw ?? i tof^?? , ??r?‘: 


Zn-> Zn 2+ + 2e. Ni-> Ni 2+ + 2e, 


Ag-» Ag + + e. 

























































































































































































































































®f^aarw 

laaft® ssnagsHna awr aw ca afwta kf$> at h 2 gaca ^itw facaca g^® w ®ta afaata 
a*a I faall®®lC<! H^aT H ; C^aW^ Wt?gaCW aw ^<5tWl W ®W $<S «*!* «flRT 'afaR afaff ^sm 

siaan caar ata i g wsm ‘wrca^Ha’ aaracaawi 4 

fW*jfi5 0 2 , X 2 caWa £WP3rT l CWRT CTfCSRT gag 

Ha « W WaWa '0|*1WlTB<^ Ha aaWa fgg#T®gtf I CaW, %$<F 
at®^ znso 4 w ag gaca ^aw, at® ^c® Hre* h* a®t gaca Zn 2+ 

WW fctaw g%|® ^C® aW ftpSOTT at® ®C®tt w aw 
ga^ gacaa zn 2+ w&& 'ii>iwinj<> Ha ®®t arsr® aw i ga aw 
%Wa apHt gaFta Zn :+ 'StlWC* caf*t g^lW fwt WWT aw I 
^a^aw **iw ®m$i<i git w aw gag Ha *m zn 2+ 'aiiat'M 

^ararffo Ha aawa w ^ca ata i s^cira aw awiaHa gt aa i 4 am at® < ^wf 
ww nsf ggta ga stHr arac*f wew m^P® *4?# frgjfw Iwtaa gft w, aw ap$ « ^a 
gac°ta ^Wo^&®c,g frfft fa®taa gft w i g ft'®<](. < p ^ ®f®aata P®<i <5c.«i i ari>a ^ 
p®c<i<i ata®r^gagHa « aiwaa^rawlta*nraaarsftawawri ^ ar#rg’Hcagit^c® atca- 
*n^a ggg Ha wa ^lataa ^Rcsrrf^p Ha waw ^rcwf® caf*r aca ar® ^ ww ^c>im gaca 

£fCaa <r><iw I *fc«i ®1® 5 ^l^ WPW W | 

M —> M +n + ne. M ^ n *ft^T Wl«'®l' l) 1 

g^r <m«a^Uf^fer®mmami «rtwrgw^iw 

w^f?r 35ft w w *rr^ gaa Ha ®h ^rnnw wn^ Htaa w w i « ®m wihw gw, 

m — M +n + ne. ^ >iNjH^]i] *rt^ « a^H<r grMT^af^® ni'w^iwf^scw ®fe^t<? fa®a i 

*trp gw Ha ®i? ^mRW a^wifD^ Ha «rcaw wi^if® wr ^ca ganta *rt®a an g® 
®^iw afaaxr® ^ca ®^iaw wt^ra h^ wa i 

M +n + ne-»M. 

gaw H®a wa^aa g^air^jag a^saia gn^r area gaiaa ^gciiilC^ HauHa car® area i ^®tra ^ac® atwr 
^ aw ^ W aw af^a gaa Ha ^s wa ^ai i awa aRcatl^ na aaia aa i Wf arw ^hths 

*tr$a aw, M +n + ne ^ M. 

<a awtafta at®a waa « H^a fa®caa aia^: a^a ®%aia la®a i 

®%^ apwfaa (ancaa ctci ewaa g^ ®%anaa fascaa %fa1«r®ta caraaat ^ cairaa ®%Hiaa aa i 
®fe^ fefw ®1wfasrata ’jiw gt ^®a arWara ®iraa fateia a^f% ^wa# (a) wtaa 

fa®a's (a) twrtaa fa®a ^ gnea 1a®^ a*ar aca arc^ i 
• - > " ®feaaia « ganta aswa^ca wlcatw ®fe^ a^ tcaa^a wnaa aaa®ia wr ca fa®a 
at<c^ra ^ aa ®w snaa fa«a aar ^ca aiw i caw- fea* ®f^atcaa atca ®%aia aw 

afl® ®% atatataa c^icaa tcaa^a ®jtcaa aaa®ta wr o.76 v 1a®caa ^1t w i 

r Zn(s)-> Zn 2+ (aq) + 2e. E $| 4 <( — + 0.76 V I 

(a) fawaa f^5a: gaa cara awarrEa tcaa^a aacaa 2 faa®ta an ^wcat^ ®feaaia's gacaa a^cataH^ 
ca fa«a arfeia git w "hc^ fasnaa 1a®a aat na aw i caw- a?aia ®f®anw (wrfacaa c^iraa 
«?) ^tec&btwM ^f^anaa afra w wa afl® ®fea atatafw canraa ®waa «iaa®ia aw 
0.34 v fascaa gft w t 

Cu 2+ (aq) + 2e-> Cu( S) . E j^B,T 4 *r ~ + 0.34 V 


m 



— ^ I'i^ 

g^r 


f&a 8.if : 'Cagif^ala-^sa 









































































































































































































































































'Sis'is 




» | GTO? (Nernst’s Equation Related to Cell Potential) 


<^tot v®f^ 4 i >iuifq4> mx* w, cro^ ^ *iEi«^M4 *tw t 

t^sat% CWCW tolfcbbM* 4^. C^lC^ TOT f^RTHT WHWflft' TOZ^ ^*(1 

wnf^fwm c^ror ftfSRmr tjsj * 1 % fa®f5rf^»«iw errors TO i 
AG = AG° + RT In K. 

AG = W ^ = - nFE <aRK AG° - OTf *!% = - nFE°. n ='Slj«l4 *R*fJT, F = ^ WTO = 96500 C. 

E= (,<M«<J ^T ^of^TO? xsfebbM* ^T <SRl E° = C<MC^^ '3%TO3RT TOH '©f^bb|«l<‘ ^T I 

.-. AG = AG° + RT In K. 


^T, — nF E = - nF E° + RT In K. 

^,E = E° —— In K = E° - 23 °|— log K. 


4TO, R = 8.313 Joules, F = 96500 C 
T = (25 + 273) K = 298K. 


_ „ 2.303x8.313x298. „ 0.05915. .. 

.-. E = E° -- ___ - log K. = E - —-- log K.. (i) 


* - E^Mj E (.41JJ 


n x 96500 
0.0591 


n 


n 


log [KJ 


uj -3#wt1^ >iSTw«f ^rr i w*nstt^ c<mc%hi cror zn / zn 2+ n Cu 2+ / Cu. 
4 ^5% CTOTI TO '©fWsiW : Zn/Zn 2+ TO^*TO ■ Cu 2+ / Cu. 

—) Zn + 2e 


/. TO f^RTT: Zn 

TO ^5%TO^ f^fSm : Cu 2+ + 2e-* Cu. 

TO5f CTOfafeRIffi> : Zn + Cu 2+ ^ Zn 2+ + Cu. 

2.303RT. [Zn 2+ ] x [Cu] 

■“ 1 /"% fT ' « 

(Zn) x (Cu 2 *) 

JS& 




= E° 


cw 


. _ . .. . „„ 0.0591 , [Zn 2+ ] 

log p^Il w rr’.. 2+1 = E CW — ^ log r^.. 2 + 


E° 


nF rznl X [Cu z+ ] ~ “ uw 2 [Cu""]' 

— E° 3 i^ - 0.02955 log | l ^ 3+j 

^ = c^ ira q tow TOk> i*fp i cro c+ i wn ew to ^ c<>k.q4 cro fafam 


<ff tott 

(mm tow n®R>h>m<*> to, e%, = e° w ( mm } - e°^ 

(Trim cto* ev 4<t to f^ro to <?wr to, $ {+vo ^ cro? 

f^RTt ■^'®S'S^®'olC<l *IUC<I I ^13 <lfh Wl, E°c4r ’STT^T ^)C<1 1%f3RlT 'F I 

lillTO 1w TNJS’fsTO t 

Zn(s) / Zn“ + (aq) !I Cu 2+ (aq) / Cu(s) 4 C^IOT CW31 'af^K»l ,! i*T> W, 

E°c 4 ^ = E°%K(fem) — E° — E° c u 2+ /c« ^E° zn 2+ /zn — t 0.34 - (- 0.763) = + 1.103 V 

(MS$ CTO?, E° < 7 fr = + Ve CTO^ ^ CTO^f I 

^ «wh, 

Cu(s) / Cu 2+ (aq) II Zn 2+ (aq) / Zn(s) 4 CTO<1 CTOI 0TO<1 W ssf^bbM^ W, 

E° (tfr — E° isR (f5rsrp?r*T) ~ E° ^xffiwRK) = E° zn 2+ /Zn — E° cu 2+ /Cu- - ~ 0.763 — (+ 0.34) = 1.103 V. 

» E° cm - ~ Ve CTO sff I 4JTO3T CTO f^RTf fro '’FSF^S TO I 




























































































































































ll?l ^ : (3IW ^BlW TO, E^w = (E** - E^r) *#TO«T 4HTO TO OTRT 

m2J TiM^llH^ (.-$41X4 ^f\bbbM<> TOTsT ^RTO '5TR ^ifT TOTO 5 33T, "TO ^(TO> TO OT OTRfiR RtSOTlW 

SRK 1UPAC ftiR ^RUlIt ?#4^TO PWft ^?rfT1 4 *TTO?T 3TO TO^lft C4TO4 CTO RQh! 


^wfC*flt ijvss'Tj'^olc^ *|(><,< R i 'sjv&Slv, IUPAC ftf? *l(5<P ' 3 TT$,w»fo^ £j<Plt*R C^fWl <if»J '©|\»‘?qta 'Q 'FR 

'ftSfrtjUlWii \ai4t(lH4 TOTOfTO *tfa^=T TO OTH$OT ^RPa TO! 4 *RTO *lf<HTO<1 TO <7T CTO 

RQl»ilN ^fl TO W 'SM*IJ^ TO I IUPAC T^tlfl OTRfc *)$4i>lM RltOTfa* tt>?TO RW 

$Tgm 441 TOtfr I ___ 



facet TO - 8. Jo : '.-&■? • 

■# * , 

J. Zn(s}/Zn 2+ (0.02 M) II Ag + (0.15 M)/Ag(s) 4 OTTO (TO Rfell TOT Zn + 2Ag + = Zn 2+ + 2Ag. 4 CTO 


RfaRTI? TO ^ <#TO «RTT ^ *lfTO TiTOTO T&R I TOT 'To Zn/Zn 2+ = + 0.76 V, Ag + /Ag = + 0.799 V. 
$TO: - 300.887 kJ I 

*. Zn(s)/Zn 2+ (0.15 M) II Cu 2+ (0.1 M)/Cu(s) 4 CTO tTfTOT TOT Zn + Cu 2+ = Zn 2+ + Cu. 4 CTO fafiHIU TOT ^T 
Tf^T SITO ^ "lf%R *#4^ TTO i TOT Zn/Zn 2+ = 0.76 V, Cu 2+ /Cu = + 0.34 V. : - 212.3 kJ I 


» 8.>^.vslwr CRT (Salt B ridge) __ D 

rTotidr strict? otm ^ro tot (U) Rfffro ^ro tor tot kci, kno 3 nh4No 3 ?t, 

* 

Na 2 S0 4 0.1 M WTHR a^T %?T 4OT TORI TftTO TOTO-'STTRR fttS'fi TO TOR T? a^TROT 
U vsjl^f^-s? 4Kb4 TOR TOT CTOT iTO %TO PrWt aTTfii CStfro TOT WT TO I TOR^^TO Tlt^ 
Ito TO TO *mH>OT #■ RTOlC’R STOT TO OT TOT^ RTOIT ^TTT 'TO TO CTfSt TO <?F£ I 4 

TO ctto ^CWR wit to to to Tsfips, TOnfro otr 

Rft to «hot i wr c^us i&m tew^sjfTO * TOIOT 

rtoto? gro 9 tfroT^ to aro? 'sf®^ 
larotTO to*t ?nw i torIto otto 

^%TO TO c l-^WR e T RfiwiR TOT TO 

'SffeTOT TO^fTR vs RetNH 
'SITOTO TOTHTO 'STTfTO ,? ff?RTO 

^TCS | TPM vsi®^ £RR <ijR\ 5 ^TT C‘ ! tOT 

C‘ p fOT R5R 'flT R^F TOT ^TT¥T I OT OTaC*T 
'©f^ TORITO OTR ^'f^T’TO CTOT '©f^TO 

9 , " ‘ i 

(TOT 'S TO 1 ©%TO (tWRT ©fvb^lfS) 

m TOT TO C'H'gC^ TO I 

^■Ijt uNw ! 

>. Wf f^TOT f<Qj»i|| R$fef§ tTOR TRT ^sRT TOR TOTO ’RTO «*RT fT^%T a? I 

OTtM ^troro fTO tot '5TOT fTror 1TO %ro «ott ^t to i iro wt to, 

w$t TOOTW 4T fero TO?R ^TO I TO f^TO TOT TOTO TO, TOlt TORR 

^T «Hl^f fesiM TO ^TO I 

«. OTRT W TO^^ITO TOT f<!TO<J TO ©C?R TtTOT 4f 1 ©%TOR fiTOT f^TO-T TOS TO, 

fTrfT© ^ TO I 



Fe '©I^TO 


Fe(N03)2 

a^T 



Cu 'fif^RR 


Cu{N03)2 

SRT 


fsars.i^j: smc^rj 








































































































































































































vD&V 


: fifhr*tar 


'Snls^H } : Fe + CuS0 4 = FeS0 4 + Cu. 4 RfiNlfl! fa m>R7 CW T 3fTR Fe 2 7Fe « 

Cu 2+ /Cu 4}<T fasH? 6 ! fa®^ tjvlTUFR - 0.44 V « 4 0.34 V 

^tst'T!^ Fe + CuS0 4 = FeS0 4 + Cu. 4 ^PTRlfa4> ROHlltU R 1 «fk <JI-H|*|Pl4 RTR R 

<TR1#fa : Fe(s) / FeS0 4 II CuS0 4 / Cu(s). 

% Fe/Fe 2+ II Cu 2+ /Cu. 4 (RtR? Wf S>fabbM4> ^T, E° ^ = E° m ~ E° ^ (^rt) 

= E° Cu 2^/Cu - E° Fe^ + /Fe = 0.34 - (- 0.44) = + 0.78 V. 

G CW f^RH?T E°c^m WH 5 CTRf RR RQbiIII; ^Wg^*R ^R | 

RS3TT m$, Zn/Zn 2+ = 4 0.76 V W Ni/Ni 2+ = + 0.25 V I 


wl? *TtCs Ni(N0 3 ) 2 a^TR *rfa fffim ^ «R R^MlfS f^rn- 
Zn 4 Ni(N0 3 ) 2 -> Zn (NC^); + Ni 

4 ^PTRf^fafSRTt^ R 'Sfa'S. 4l>ll<|R«> RfR \sfas, (RRf? 

Zn(s) / Zn (N0 3 ) 2 (aq) II Ni(N0 3 ) 2 (aq) II Ni(s) 

^T, Zn(s) / Zn 3+ (aq) II Ni 2+ (aq) II Ni(s). 

4 RIR4 sm ^fabt>l«R> 


E°cm — E° ®r — E° ^?t (ftwtipf) = E° N ,2 +/Ni - E°7.n 2 + , Zn = - 0.25 - (- 0.76) = + 0.51 V 

RRf RR t^RTRT E°c*n W RR fafasitfij ^sg^ofR ^R l Wf<T *TTRa Ni(N0 3 ) 2 

^R^rr^nR^rr i 



- 8.ii : faM C4R faSRTt'SRT Wg^«rR ^T>R? 

Zn(s) + Cu 2+ (aq) -»Zn’*(aq) + Cu(s). *. 2Ag(s) 4 Zn 2+ (aq) -4 2Ag + (aq)+ Zn(s). 

O. Fe(s) + ZnS0 4 (aq) -> FeS0 4 (aq) + Zn(s). 8. 3Sn(s) 4 2Fe 3+ (aq) -> 3Sn 2+ (aq) 4 2Fe(s). 

<t. 2Al(s) + 3Zn S0 4 (aq) -> A1 2 (S0 4 ) 3 (aq) + 3Zn(s). *>. Mg(s) + 2HCl(aq) -4 MgCl 2 (aq) + H 2 (g). 

RQ3JT^rrREV/Ag = +0.799 V, E° Zn2+/Zn = - 0.76 V, E 6 Fe2+ , ft = - 0.44 V, E° Sn2+/Sn 
0.1662 V, E° Cu2 ^ /Cu = + 0.34 V, E° Mll2+/ Mg = ~ 2.3V feW fas 4 ^FR I 


= -0.14 V, E° a13+ /ai = 


|-$T(- fifal R*lN <4^ '5wj tl’Q — 8.i^ : 

i. i ®rara *mar Feso 4 mt *hr (e o Cu 2 +/Cu = 0.34 v ^ E° Fe : +/Fe = - 0.44 v) 

1.0 M C 11 SO 4 344 ^ 1.0 M ZnS0 4 544 ^f^sT ?TRT RH(t>R ’ftR ^TT ^IR? 

O. 1.0 M AgN0 3 W ^ 1.0 M Ni(N0 3 ) 2 % ^4«|W ^ *ITR ?NT ^TR? 

OTgUt^lR Cu 2 * / Cu = + 0.34 V. Fe/Fe 2 * = + 0.44 V, Zn/Zn 2+ = + 0.76 V, Ag + /Ag = 4 0.799 V, Ni / Ni 2+ = 4 0.25 V I 


wtIrhH ^ : 25 °C W^TajR 0.2M Ag + 34R< Ag ^41W W ^R ^ i 

(E 0 Ag / Ag+ = - 0.799 V). 

: ^1^ ■'s'^I^IR Ag ^1R1 Ag-> Ag + 4 e. 


.-. 4|W 'Sfee^R E A g/ Ag + = E° a„/ 4 .+ 


Ag/Ag H 


2.303RT , |Ag + ] _ 0.05915 . 

lo § riti =-0.799- - 1 - log (0.2) 


nF 


[Ag] 


2 ^n^RT 

^■4tR, 25 °C ^IWI — r ; = 0.05915 *KK n = 1 


E Ag/Ag+ = - 0.799 - 0.041344 = - 0.840344 V 
.*. Ag = - 0.840344 V 































































































































ipmjiT 




tempt %: 25 °c , »mamF '*%6i*i4 <u*u m m i 

OF) ZiKs)/ZnS0 4 (O.lMl II CuS0 4 (0.3M) / Cuts); OT«Ht 'sfltS. E* z ^z. = - 0.76 V <Qp E a Cm i* lc , = + 0J4 V, 
(*) Ni(s) / Ni * 2 * (.15 M) II Ag* (0.2 M i / Ag(s); WWT E° Ni ^ /N1 ■ - 0.25 V, E*V /A(E = + 0.799 V. 

: (<*) 4PfElPw C^raf& : Zn(s) / ZnS0 4 (0.1 M) II CuS0 4 (0.3 M) / Cu(s) 

41, Zn(s) / Zn 2 * (0.1 M) It Cu 2+ (0.3 M)/Cu($). 

4 UPTlUfi*C^lCT-st 4!*T: Zn/Zn 2 * IbW vsftytflHI : Cu 2 */Cu. 

4W f?fent: Zn——-» Zn 2 * + 2e 

f^faRTT: Cir* + 2e -> Cu 


4 Zn 2+ + Cu 


?ra$r C434 RQi.Hl : Zn + Cu 2+ - 

JT|^ >|Jf|<M*l ^5 '3TTW *fl$, 

■ _c__ 2.303RT . [Zn 2+ ] x [Cu] 

<.<plt«w ®[^»h«p 4®T, E cw = E° cm -—Jjp— log [ZnlxTCu 2 *] 

2 103 RT 

25°C WTOm = 0.05415 n = 2 


■'■■ E cm - E‘ cvm 


- RO_ 


0.05915 


[Zn 2 *] /'0.1k 

log j^TTj = E cm ~ 0.029575 log [ = E + 0.0! 411 


E°c*m = E° wr (famw) ~ E e mnfawra"i) = E” cu J */cu — E° zn 2 */zn = + 0.34 — (- 0.76) = + 1.10 V 
.-. ECW = + 1.10 + 0.01411 = 1.11411V 
.-. «PrS CTlCT? m + 1.11411V 

(«r) «f^ 4l>mip'4> : Ni(s) / Ni 2 *(0.15 M) II Ag* (0.2 M) / Ag(s). 

4 ; Ni(s) / Ni 2+ 4R1 lEFT : Ag* / Ag 

4N f^fSRTT : Ni — 


4 Ni 2 * + 2e 


RfelJl : 2Ag* + 2e-> 2Ag 


.-. ■ > T a +Sf C$t4 fafSRjT: Ni + 2Ag*- > Ni 2 * + 2Ag 

^<M e t ^r® ^rrsr-ri ’tit, 

2.303RT [Ni 14 ] x [Ag] 2 

nF s [Ni] X [Ag*] 2 


'Bf^bbW^ 4®T, E 


cm 


- E° 


2 RT 

25 D C — = 0,05915 n = 2 

0.05915 . [Ni 2 *] _ 

/. E cm = E cm ~ w — logTTT+ti - E° 


0.15 


2 [ Ag'T “ ^ ^ - 0*029575 log ~ ^° “ 0.016976 

E° — E° (f^n) “ E° m (ftwm) — E° Ag+tA^ “ E° Ni 2+ /Ni = + 0.799 — (^0.25) = 1.049 V 
E ctp! = 1.049 + 0.016976 = 1.065976 V 
/, 2pm + 1,065976 V 

- 8.>^5 

i. 25 °c wmm o ,5 m Zn : * to gw fw p?i m tifym fw t (ew t =+ o .?6 v) 

25°C 0,15M Cif" 5^1 ^IC*1 ^5RF ^ ^ W1 (E°0 lCu 2+ = - 0.34 V), 













































































8 oo 





ftc.®! W -8,18 : 25 °C 'St'WHtff Rum CTlCTS 4H f^% W t 

i. Zn(s) / Zn (NO.Oj (0.2 M) I) Ni(NO,>: (0.3 M) / Ni(s); 4. Ai(s) / A! i+ <0.15 M) II Zn 2 * * (0.25 M) / Zn(s>. 
O. Ec(s) /Fe 3+ (0.2 M) II Sn 2+ (0.1 M W Sn(s). 8. Zn(s) / Zn 2+ <0.1 M) II Ag + (0.2 M) / Ag(s). 

tf. Cd(s)/Cd 2+ (0.02 M) II H + (0.2 M)/H;<0.5 atm). Pt. 'b, Pt, H 2 (5 atm)/HCI/H 2 (2 atm), Pt. 

8. Ni(s)/Ni i+ (0.05 M) II H + (0.25 M)/H ; (0.7 atm), Pt. V, Pt. H 3 ( 15 atm)/HCl(0.15 M)/H 2 <5 ami), Pt. 

&. Cu(s)/Cu 2f (0.15 M) II Ag + (0.1M)/Ag(s). io. Zn(s)/Zir + (0.2 M) II Cu :+ (0.2M)/Cu(s| 

W'S3rr'5lTC5, E 0 z„, z„2* = +0.76 V,E 0 Ni , Ni * = + 0.25 V, E° A ,/ Ar , * = + 1.662 V, E<Wt = +0.036 V; 

P°Fc 1 fW + = 0.44 V, E ° Ag+ 1 ,\g = + 0.799 V, E"cu J< /cn — + 0.337 V, . - 0.402 v 




>"l 

0.512079 V 

4.1 

0.906374 V 

\S 1 

0.3882064 V 

8 1 

1,54726 V 

G: 

0.419805 V 

1 

1.1769075 xlO' 2 V 

n i 

0.275253263 V 

IT I 

1.411086 X10‘ 2 V 

n> ! 

0,427217 V 

lo I 

1.097 V 


» 8. 2 .^. 8 1 


(Relation between EMF and Gibes Free energy decrease of a cell reaction) 

^ri>ini(*w ftfaRmr wr i ifsrcr i ^nwrs 
*s i (33 srWTW SKI? ’TO? I WI? C4»Wf5(.« 

43T 1 38%$, <(|>||?|P(44 C45fW< CtRI® '41'$f^ ^'44>tC'St< ^ (W CTO$ ajT« TOllW <PlC,w<( 

(W mM ) I _ __ 

c^twr gmfsfros zm n w 'flw 

?OT3r ’SfR 1 4n^3T C*T«d "src*4T ti i ^TTt^ W1<T^ $*IWFRf ^FTC*t n m fasr^-P 
fajsrcn* to n Tpjttwtw ssffes, 1 fBvfa e *rsg^ ‘ifihlU TOJfror 

■spnf^s^tr 1 


'srpnrt 1 sf^z, sHt^erPf'S 4*t®t = a fifes' sifowni afew x ■"ft’sfai i 


?t, \s i %c^ <i x <w \ 4n*m?r apttfsw iofewd afcw = n wwi't* = 

nF C41CTd 1 ®f^a?lTO t ^*T = Eww I 


•'• = pF x = nFE ^pT 

4 i«r- taswfii'f^wjrji TOirasitnf, c^flnr ^sfes, di’traR-t' c^lw ^wrrf^ Rfevra *pw c*r ^ *ifer^pr «r 


^ fWI^i 


?T, ■— AG = W_ = nFEcim 

*lT, AG = — nFEr^ 

■srfw «sKf^Rmr ^’TORqwi sfsrw TO^irr wx s ftrprt c^r*rr ^sr, 


- AG° ~ nFE°(?m I 

- AG° --- C45W dWtrfiW f^RTI^ SPfPT ^ W E 0 CW = a^tM 

1 W E^cw, = 0 W AG° = 0 I PTCW TTtsiIt^m atiw 1 


i : fro 'ar^Pf ftfoRtfl m f^ism fflw.44 tth cm v*ii- 
(1) Cd 2+ + 2e —» Cd, E° = -«.40 V ifflL(U) Ag* + e->Ag, E° - + 0.80 V I 

Cd + 2Ag + -» Cd 2 ' + 2Ag 4 l^iRnflhr anw w jih frot? « i 

: Cd z+ + 2c -a Cd, E° = - 0.40 V ^ Ag + + e -> Ag, E° = + 0.80 V 1 
^afk E° C d 2 7Cd < E° Af - /AB 1 trn mm® ^rsr 4)^ Hfhr faifSeraitB rsw ^%5f?r fesiM ^iw 

1 ’Bniiai® 4j?? t 
























































































































































to w-Oeu mk& *m 


b oi 

pt“v c*m sm ^r, e w =ev {f « w *» - e v < wo 

^T, E 0 ,^q^ = ^°a^ + /ali E° cd ^cd — 0.80 — (~ 0*40) — + 1.20 V 
Cd + 2Ag + -> Cd 2+ + 2Ag 4 f^RTff^o n = 2 

Wtf%, 

SRM ^ AG° = - nFE° = - 2 x 96500 x 1 .20 = ~ 231600 J = 231.6 kJ I 

fifsrK 231.6 kJ I 


Ce 4 * + e -* Ce 3 *, E° = 1.44 V <W Fe 3+ + e -> Fe*\ E* = 0.77 V S3T W 
PI, Fe^^/Fe 3 *,,,, II Ce 4+ iaq /Ce u (B4) . Pi 4l>llnfd<P CTOflfo ^TR W ^ i 

: Pt, Fe :+ /Fe 3+ II Ce 4+ /Ce a+ , Pt C4RI&4 CVOT 

: Fe 2+ -> ¥e u + e 

v5K gjggI«5) gfjgl f : Ce 4+ + e -» Ce 3+ _ 

W f^fapar : Fe 2+ + Ce 4+ -> Fe 3+ + Ce 3+ ; 4}^fTR n = 1 

. c _ co 0-0591 . [Fe 3+ ] x |Ce 3 +] 

.. tc<pi^ ^ wh j f Fe^ + ] x | ( e^ + ] 


Ea^ — o 4 r>, e 0 !^, - e°-®r (twi^, ~ E°^r 

- E 0 c^+/ Ce 3+ — E°Fe ,+ ( 'Fe 2+ — 11 -44 
, 0 = 0,7 - 0.059, lo 8 g^jgq 
% 0.67 = 0.0591 log K 


0.77) = 0.67 V 


^T, log K = 11.3367 
.-. K = 2.171 x 10" 
7 fTW^4^’ 5 TR 2.171 x 10" I 


i 

^TT^r « : E° red 4T* *R + 0.34 V t WflT 0.115 M Cu 2+ Wf 

'm *mt ^ i cu 2+ tow ^hjujiiwlSPt ^at ftaw ?nw# 

f^fen : Cu 2+ + 2e -> Cu 


0.0591 

Ecu 2 + /Cu - E Cu 2+ /Cu “ ^ 

i.' 


[Cu] 

ion 


[Cu] = 1 [Cu + ] = 0.115 M 
■■■ Eqj^/cu = + 0.34 + 0.02955 log [Cu J+ | 


% E C u 2+ /Cu = + 0.34 + 0.02955 log (0.1 i 5) 

■■■ E C u^/c u = + 0.31224 V .■, ' 

3#Cu“ + TOW WHf [Cu :+ ]^PT W fo«M4 'SJErR^pf 

I 1 1 ■ 
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<Rnr*T : tok*® 


^ A1 RTf HC] CRW Al^K.^RtV RRSR'3 Ag RFj> RTCR RT I Al/Al 3+ « Ag/Ag + 'oto’silWR WWl 

to® c^tw 'Sf^bei^ip rtrr ^r + 2.46 v i Ag 'of^^iwu tom rh + 0.80 v ^c*r ai 

tom tom ?TR *I*RT RR l [$CT: - 1.66 V} 

s. to#*rrtoto cm ms. crjr£ im «w« *irG rew^rr: 

Cu (s /Cu 2+ (1.0 M) It Ag + (1.0 M) / Ag (s) ; E°^ - + 0.46 V 
Zn (s> /Zn 2+ (1.0 M) II Cu 2+ (1.0 M) / Cu, s) ; E%, =+ 1.10 V 

Zii( S )/Zn 2+ (1.0 M) II Ag + (1 M) / Ag (s) C^ttof Rim RR 5 t ie RT RR I s 1.56 Vj 

<t. Fe 3+ + 3e —-» Fe; E° = - 0.036 V ^ Fe 2+ + 2e ■-» Fe; E° = - 0.44 V ^T- 

Fe 3+ + e-> Fe 2+ 4R £RR tom tom UK tof to I tf&fflT: + 0.772 V] 

*#. 25 °c ^mtagRr cu% q , / Cuts 3 cu + (aq) / cu (S) vsf^itm *w ®m tocm rr mraRR + 0.34 v « + 0.52 v 1 

Cu 2+ (aiJ) / Cu + (aq) ^FtSrRT aw 5 ! tom tom RK tor RR I [§W : + 0.16 v] 

«L 25 °C A1 (S) /A1 3+ (0.002 M) « Ni {s /Ni 2+ (0.5 M) W^SRT f5= nTRofto CRR RRT 

^jOTT I CRRto TORT VR *mt RR I (E^^/Ni = - 0.25 V « E° a1 ’Vai = - 1.66 V) ^R : + 1.454 V I 

\y, 25 °C ’St'W^inr Ag/Ag + (1.5 * I0“ ? M) 'S Mg/Mg 2+ (0.35 M) '®% S ^I3 ’jlto ^ RRR 3R>f& CRsR 

tor rrt ^tt i c<mto rirr rr tor rr t tom^r Mg 2+ Rmnm rrrm o.i m 3 *itom rrt 

33T «TR CRRim vsfebbH^ RTRR §*IR # £f«tR *I^PT? (E° Ag * /Ag = + 0.80 V 4)RS E° M ^ /Mg = - 2.37 V) I toR : 
3.0166 V 4RS 3.0326 V I 

< 5 . 25 °C flTWRT tolRR *fF5W 0.095 M ZnS0 4 SRFtR RRRT CRtR 1 ®f®^T?r tor RRT I SRTR ZnS0 4 

92% R^lFsrs ^C=T E^J+^n 'sl'b^lWfl ^>FiJ^, ftoCRR RR ‘R'RT RR | (E °2t^/za — — 0.76 V) I vs'Qfl : - 0.7912 V I 

10. 25 °C ^r^RlsrR feF f<l'»(.<l?l 'STR f H*Tr ^?T I 

Pi, Cl 2 (l .25 atm)/2Cr(0.015 M) I 

C5F33TT ^5, E 0 tW2 ci, P , = + 1.36 V I ^8Bf: + 1.4706 V I 

11. 25 °c ^rwsnr <5^# R&m : 

Cr 2 0 7 2 laq) + 14H + (aq) + 6e -> 2Cr 3+ (aq) + 7H 2 0(1) 

(£1 ^tol?T R«w<l ^rR n'Rf ^?r, W lCr 2 0 7 2_ l = 0.09 M. [Cr 5 *] = 0.18 M [H + ] = 1.0 x 10' 3 

M 1 aim to?Rr m, E° red = 1.33 V I : + 0.7828 V I 

1 ^. 25 °c Rferf: 

MntXf(aq) + 8H + (aq) + 5e -* Mn 2+ (aq) + 4H 2 0(1) 

^ vr mi [Muo 4 ] - 0.02 m. ih + j = 1.0 x io -4 m [Mn 2+ ] = 0.15 m 1 

E° red =1.51 V l^Sir : + 1.1214 V I 

% 

WWW ‘VIHSTWI tor: 

i. Zn (s) i Zn 2+ (0,1 M) II Cd 2+ (x M) / Cd (si 25 °C WWaR \sR>to|^ Wm *4R + 0.3305 V 

E'Van = ~ 0.76 V « E Cl | 2 +/cd = - 0.40 V I x || [^m : 0.01 M] 

Zn (s /Z:n 2+ (0.1 M) II Ag + (xM) Ag {s) ; 4 (RRjIiR 25 °C ^imrraEr "SIR + 1.54726 V 

E° 7 ri ^ 7 j, 2 + = - 0.76 V « E° A g+/ Ag = + 0.79 V I x m ftol I : 0.2 M] 

O. Cu (s) /Cu 2+ (0.01 M) II Ag + (x M) / Ag fs) i ^ 25 °C 'SfR ^ 

E° Cu 2+ /Cu = + 0.337 V E° As+/Ag - 0.799 V 1 x 4R S(R to?T I : 1.523 x 10^ 9 Ml 
8. Zn (s) / Zn 2+ (C,) II Cu 2+ (C 2 ) / Cu (a) ; 25 °C ^mMTl 4) ^URTStto cmfcl E^ - E° wra = 0.0591 ^ C,/C 2 «£W 
^R^TTsI^ ^fcRT W I [^?T : 1.0 x 10- 2 ] 

d. 28 °C 500 mL 1.0 M Ni(NOj) S^T aRR* f4Rl CTW 4RT I RRR^Er Nr 'aiKlt-W WTM 

tor RR I Zn 2+ (aql /Zn (s) Ni 2+ (aq /Ni (s) fiRFT tom to RWR _ 0.75 V « 0 - 0.2 V I [%W s 0.34 M) 
25°C C^IR tor ^Rt Ag + (aq /Ag (s) « Fe 3+ (aq /Fe 2+ (aq) , Pt WO I to 

5R13T Fe 3+ « Fe 2+ WRRR VRSMl i£lto Ag + ’5I13HRR V'TRtRT W ^C«T C^itosT 'fflFbtbHR 1 ' R1RR RR ’flT 

^ 1 (E° Ag+/Ag = + 0.80 V 'Q EV+fft^ = + 0.77 V) ! $3R : 0.3107 M I 
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80 'S 


s. 25°c ^rririr o.65 m rsiririr CUSO 4 .brr 13 ririr cuso 4 a^Hc^ Ircf 

Z11SO4 EjRR RJRRtR R^CR Rffr RTW«lf* J 4s C<FR R2R RRt R1RT 1 wRT rrrfrir «%PW R1RR RR RfRRfit 

ww 0.035 v cRl*f 1 ri^r risir ( uSo 4 rrirr rrriri f^fer rr 1 ’S'SR: 0.0425 m i i 

v. rf*r sirr fRwiRR fRroR rr, e o Cu2+ , Cii = + 0.34 v 1 cu 2+ mm m w 

fRSfTRR R«M4 RR*HTRCR ! ^3R : 3.119 X 10" ): M I 

RffeR *tflR^ fR# : 

i. ^RCRHR fRfoRtR WT fRWTRR fRTOR RR C*F3RT *JHf : 

(i) Ag + + e- >Ag; E° = + 0.80 V; (ii) Fe 2+ + 2e -> Fe; E° = -0.44 V 

2 Ag + (aq) + Fe, s) -> 2 Ag (s . + Fe 2 \ St( t%f3F?rttB^r sm Rf^R RfiR'ot'M RH Wf W [ [®W : - 239.32 kj] 

^ Rif^R SfRR fa«tRR RR (R3RT ^CRf : 

(i) Ni 2+ + 2e A Ni; E° = -0.25 V; (ii) Cu 2+ + 2e Cu; £° = +0.337 V 

Ni (s) + cu 2+ (a4) —»Ni 2+ (;iq) + Cu( s) [R fira riftR eiRR w*&** RR « rr i [few * - i 13.29 ul 

O. Rfw E°z n 2+/Za = - 0-76 V 4IRI E%2+ /Cu = + 0.337 V RR, TO Zn(s) / ZtrRaq) II Cu 2+ (aq) / Cu(s) WwrfR^ C44R 
(TO* £tt'3 4»IMW RR R*R 1 [^W: 211.721 U] 

8. RfR E° Zn 2 +/Zn = - 0.76 V 4RI E° V/Ag = 0.799 V 3R, TO Zn(s) / Zn 2+ (aq) II Ag + (aq) / Ag(s) *ljH®'ft<P WW 
CTO 2JT€ R^rfw RTOR RRfR'fRRR I [few : 300.887 kJ] ! 

RQMito Rreg^ferf^: 

i. ^ rrirrr RtSpni 4 irs. aRR rprI ro fer<r we ~^<rt: 

(i) Ni 24 + 2e a Ni; E° = -0.25 V; (ii) Ag + + e a Ag, E° = + 0.80 V 
2 Ag + + Ni A 2 Ag + Ni 2+ RSR f^fT RJTRTT R*1 I [few : Rf3R# RSR] 

ijf& RQ^U! 4R\ R>lCbR fi|RH RwR't R'»(.<!RR Rr (R'SRf ^CTl : 

(i) Sn 2+ + 2e —> Sn, E° = - 0.136 V; ^(ii) Hg 2+ + 2e —> Hg, E° = +0.79 V 
Sn 2+ (aq> + Hg,/, -A Sn (s) + Hg 2+ (aq) R&ilfR RfR RTNlT ^ I [few : RRrH RSR RT] 

«. ^r<c^R RRrit vsRr sfsrf 0 ! fwR^ Irsirr rr Rt& otgut ^crT : 

(i) Ag + + e -> Ag, E° = + 0.80 V;_ _ (ii)_Pb 2+ + 2e -A Pb; E° = -0.13 V 

Pb (s , + 2 Ag + (aq) -A Pb 2+ (aq) + 2 Ag (s) RQwflfc W RrT RIRITT I [few : RRrHR R¥Rl 

RtRISR^ R# : 

i. Zn { „ + Cu 2+ (aq , -» Zn 2+ (. t i) + Cu <s, 4 <RR RRrHRr CTO 25 °C 1 ®T’tR» SfRt^ EMF RR + 1.10V I 4 RfeW 
RtRiSRC<rR RR R«RT I [fe5R : 1.678 x 10 27 ] 

Zn (s /Zn (0.01 M) II Fe 2+ (0.005 M) / Fe (s) C<mfcR 25 °C 'oTRRratR EMF RR 0.295 V 4 (RKR 
Rt3RTT? R1RWRCRR RR f^fR ^R I [^SW : 9.6178 x 10 10 ] 

O. 2 Cu + , aq) -A Cu (s ) + Cu 2+ (;t4( cm RfeRTR 25 °C ^MRl^R £fRR EMF ^R RR + 0.36 V I fifon'lffa RlRig*RWR 
RRRFfR^R I [%W : 1.234 x I0 6 ] 

8. Ni (s) / Ni 2+ (0.15 M) II Ag + (0.2 M) / Ag (s) ; Wf T RR^fR m I^R EMF RR + 1.066V a C^R RRb«N 
RtRa*'<C« RR RHr RR I [^5R : 4.4512 x 10 36 ] 

<t. 2 Fe 3+ , a£t) + 3F (aq) ^ 2 Fe 2+ , aq( + I 3 ~ lBq) ^ C4RT iRfemf^R CR RRjRfR4> (RtCR R^H>\a '$R ^ '®t^' 5 RTRlRt^R* 

C^lCRR RTRE^RC^R RR W?T RR I C^'SRT E D Fe 3 +yR; 2 + = + 0.77 V « E° l3 -/r- = 0.54 V I 



'Q i£RT (Electrode & its Classifications) 



Tsf^s, fRCSlRJ RfRRlfR^ fRC^R^ RRCR «FRR RRNR ^3 RRT^R ^TIRR RlRt RfRRlf^o RR l «CR 
fROTTRR RRR Rt 5%^ fRCSKRIR RCRT ^ RFsR RfRRlft' ^RRT STW^R R9 fRRf^Fs 

Wt RR I 4) RQWC^ RCR I 4) ^R 4|Rj^ fRCR%«1<yj1 RTtRlR RT® 5RCR RCR 4JR?, 

^Rjf& fel *>(31RlR gRR RC® CRR RCR RIR I CR RTlRfRR RRIW (- Ve) 2fTC^R RRR R^ «I1R 4)R^ 
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IPTfTF : 


m 4ifl?lfi cTO g^r TO*r to «iw gr ^num mr i 'owjftw <rt 

«f^m 4i1l>lf44 (+ Ve) £ffim TO J® <TO aj<R. W TOT gm CWSS 5£5T m, TO* 

w gr micro tot i 

cm ftsfm cro vst^srcr-sf *§fmt mftortf i cm Mro cw sc?im, 

TOtTO ^r i ^©gfl mmm f$=r c#fr\s wt*r mT TO TO* t 

*rm csfm ; ai c“jm ^sfesstro gfc mr to to* i 

(*) qt^-qm w& ^r?: <5 writ* cror ap*fl> **m gs m?. *irp jjjgffv ggm to \ 

aiw m / m d+ aiTO «ito mr m i aro m *ftf M n+ «rrm tot a^ n *rr$<j TOm wr w TOjt m i 

ai U^IUM ^TORr fifaRTt : M ^ M n+ + ne 
^ Itoim fsw *n^?r mTOf gg% zn *tfm w, ^ 

TO'TF'f gg%r cmra ®m, cu *nm g^N Cu *nm w 

t'SIlfg i CW- Zn / Zn 2+ , Fe / Fe :+ , Cu / Cu 2+ t®TtfW I 
Zn / Zn 2+ <4<T CTO : Zn ^ Zn 2+ + 2e 
Fe / Fe 2+ ai? 1 C^M : Fe ^ Fe 2+ + 2e 
Cu / Cu 2+ tfW CTOI: Cu ^ Cu 2+ + 2e 

TO arcror, Na, Ca ai* ’SJTST 5f%?r *fl^W mm mtmro 

tot aim *rrfm tot Marat to to* i to 

^f9TOBR, '^tC^fC^mfifegmm C^*T a) G^^^m^TO 

to* i am cror ^toh mifmiD are? 5 tn%r 

mm to* i Utyfo* m’TOfa w Pt ^r mi cron mw% *rtm w w mr m i cw a 
* rfg are*fi> ^r<tm wt*r ai^ a~ ai?r js w Tsf^noBr sw*f Pt, a - / a w f^tar: a - ^ a + e 

Hi 

aiWCJf Pt, 'A|$*W4 « C^nm ^HJlHj WRT ^RpIM ^t’FT ^US I 

(«f) : ai^a ^^i<jfD- §*rc?r ^Hrf^a «^niw4 s*r t ai^rw f^o^r 

m?K gr to ai^ mm gf^o to 'sjiRTHm to w's^r i aim c^c? *w$, 

CW Na C^ mm wr ^ t C*rm Na (mm tot / Na + (aq)) a)FTOFS Pi TOW mi 

f%'^Rr ,#Rr 'if'^m ai <2ffm #m ^rrm m m% mn ai^ mm 

mm ai^t 4ijHiit*if4l«fs c^rt g?^t¥r mm ^t aiftmam i cw- Ag / a«ci (s> / hci (aq) 

'of^m f*' ar>*ii : Ag (s)- > Ag* + e 

_ Ag* + cr-> AgCl (s) 

msf t^fa)»ill : Ag + Cl"- > AgCl (s) + e 

^SJ1WIW«1 ai writer vb'^IWK ^ffmT I «^wn» Pt, Hg/Hg 2 Cl 2 (s) / KCI(aq) 

csf=n ^m ■ ai c3% #^r cror f^rfer *fl^ cwr Au pt c$ aim ai^# mm mi #c?r sm mr 
^ CTgm awfil TO'T-f^TO'r f>lt>Gti|il wfas e f^5i#s mff TO I CW- (i) Sn 4+ « Sn 2+ , (ii) Fe J+ « Fe 2+ 
£W Pt, Sn 2+ / Sn 4+ ; Sn 2+ ^ Sn 4+ + 2e ai^ 0 v p t , Fe 2+ / Fe 3+ ; Fe 2+ ^ Fe 3+ + e 

^?r wtf^ mm fimm =rr ^?r f^sn^s mm wm ^d> i airra pt au 
^ft?r w •ifmif’ tow to to i 

at fm <2ffm sf^ura «t^ ^sm i aim t^ferr tm c^ro w i 



tear 8.i^ ; 
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(Reference eletrodes): t ^ 

TOftTOwTC? 4?>f5 ^TO 4 'ojfc'^lCsR C^3T, 'sRrTO WR 4 TO5TR ^CTO§? W! 5 ! TO? *hN<J> ^T*R 
. ggw TOR TO 0 !®! ^IWdijSWtt *H®|4 TOR Rt«T<ltIt? 4fTO TO? ’®f® c RHR ■Pit TO?R sf^'TSt f-Hwi <K4 
*fTf^ gTO ?Rf ^s ^sfesfcEt^j ggw? 'Aifo 3 <M RWR ^TO i BTOf R"? 'G ®if«q<H 

stc 9 !? *n<fTO ®fcR? R tecro git to? i croc?! ®f^roi(;<m cro? ^<p<p«it<i ®%wr f?«? f*tf? 

gsgf R¥? TO I .C^HR! 4TO$ v^WlWd R«Wd TO Pi4mi* cto? totR TO? ‘TO s f& TOT fa®*! TO tor 
i£i^sf& «f^w^]c?i<i 'srrcar ^3» gsc? torIto cro? ft$1? <m® to i to? fa®? to?*-^ \sfwqiflfl» 

^C«Tt fTOr*R> ®fas^1?l I fRR*!? 4 ^STOR 'Q ^iWl^R ®f^RRTt?? TOTO? ?ft® TORfa® tTOfifa 
fovW Trig fg# ?RT TOI 4 CTO? fa'®R? *ffTTO*N 3?^ 'af^h^WUSd ^»f®TOR fa»Mfl TO fTOR? 

Wto i tef*R> 'ofaRtaf? fa®MH TO teR? ?RT TO I 

(TO) TO^lfa frote? 4 'of'STOfR (Primary reference electrode) 

(TO) t^ic^lfa fTOTOTOTO ^®1TO?R (Secondary reference electrode) 

(^) tfity# RtiH+ ^tor : srt^nf? tet*ro ®fisro? froc? ^i^iw ®fa?qr?(TO ?j?to to?t to i« 

fa*lM» 8.55.® 4) twit?® ®llc <l 'lli>?l 5 f ® 9 lC<^ 4?f ^C?CS> I 

(to) wcTO&ifa te*i® vf^rati : cto<ri 4i?ro 'of^hmwd ®fis??R fa®z?? to tec?? crocs tefaro 

TOfeRat? fa.C>tC? Al$.C2}tOSH I fTO¥ ^(JSjk'STt 1 ®fiS I T?tC?R ’te TO<5TC?f ^f^? 4 ?TTO 

g fcflRtte TO^SCTO C?TO ?$R I CW H 2 5 tHW TOf 1 atm fSR TOT, B^T H + ®lR(/1? ?i?l3rt 1.0 

M f^? TOT, h 2 TOtt fsrorTO rrri TOJJ?T ^ J i^,(.'s? fgfiRr ^c?r ^rst *tl®i&l^l WT c^*f i 

$ <IJ<i^ l fd^ ^5#^ «FRT ^T I d1 ^ 

"SIK Coble'S?*! ®%gfTC^RT ^TTC^fT^ f^H 6 ! C^RTf ^?T I 'fl'SRT (^^tft 

^®it ^?r i Rtsiw-f^r®!^ 

c^rait® ^prrt, t®nt^ t 

^jlWfciW '5f^f*Rtg (Calomel electrode) : 

c^*l 4 ^<t> *(?^g?r 4ilwiw«i 'sf^fWBr fiwc^ i a|c.®)<p c^fm glu^ils (Hg), »il^f^®^Pi taplnR* (Hg 2 ci 2 ) SW 

-yp^ KC j ggcf Tfsr^r *tf$« i 

2f^*t : Pt. HglHg 2 Cl 2(s) IKCl (aq) 

5f^jg : TO ^fWT TO1 fiftTT 2 mm •Jirtyn djgs^g f^s^f »tl«5*lR (Hg) *1^3 i «(Hld d) - ^ 

J! TO? gwi WWfo&lM (^MUlRvb (<WH«1'IC5I*I), ^TTKTRT « Hg 2 Cl 2 KC1 B^T tel C^R GJ^® 

^ I g j$®f® (yte 5 ' ^ ’TTOS? 5iwr viW<H9 TO? ?K I 
^TR3i? ^TO? f^ ‘/ 3 ^f°v*l ^l#T Caw KC1 B?*f ?M ^ "WT t 4<pf& 

W ^I'WW? ®fsfe!W Pt TO ^ TO TORT f%TO? TO ^fl? 

^otC?? BTW W I d) ?i ,? ft? TO TO %TO TOf TO l g§ 

f^g ^ ifi?# w to coi®to gw tiftF gt’G i %g? ^nter 

TOTOra - ^ISlTO’t? Pt TOte?? ^RT '=TTO i ^T? feaDc® 

TO 0 ! C^Tg? TOKTOf ?TO TOR TO C3W I 
TOCTOTO' 'sf^pRTO? teRTT : TO1WIW»1 ®%RRl^ TO 
®%RRteTOTOfTO : 

2Hg(l) ^ 2Hg + (aq) + 2e 
2Hg + (aq) + 2Cr(KCl) ^ Hg 2 Cl 2 (/) 

Hg 2 Cl 2 (s) + 2e ^ 2Hg(l) + 20“ 

25°C ®TTOtTO TOTCTORR ^%tTO? ®%RR te?, 

E = E 0 - 0.0591 logjfj [C] - 0.2444 - 0.059 log, 0 (C) 

^i l W l W 9 ! ®tero? RtW TO 0 ! cro Cl' TOCTO VIHUWI TOT 
^of®TOtCTO f?«CTO RR tTOlffl® TO 1 



fro 8.5V : WRmR^sfTO? 


























































































































































































































































So'fe 


<1TOH : If® Rr 


8.^8 


(Metal-Metalion Electrode 


: wTwr ?r giro rttw to ®%? frosttHr ^tor ®fe??H to t ?f® ®H 

?t®? ^t?r t row sfw srmfga to® tot, 4fc> ®h gror ftr i ®rRH froif®TO? gw? *im ^tort 

'STATOR SfSTt TO® HR, ®t? ^3T?TCTlt^ mi^ sttoh f?®? I 

*rfg *rr®? rtc®? gro m ®w«iI5<i» m wj w ws tot to ri® cw rt* ?t®? ®nro trow gw g?)®® 
to i eg cwf whr ®%rto i to gfg g?R to tort^ to tow cwi^ to ®e? gror c«iw ?t®? 
tort *ttto rtc®? rto wrt to i ®ro to fgwfror ®fe??H i w<K gror to > wrorff^ to = 

tot ®%to i gro to < m = fgrog t 

gTOtf^ : 250 mL TOT^TO" f?TO?. TOHTR TOT, Cfl^ TOft ?T fflPGc^? Rl?®TW TOT? l 

wmfro g?r rtto rt® (*n®? rt® Trow cx Zn, ai, Ag ctotot ft^r riww cw Iro® to), *nro 


rtcto g?f*i§ to?t tor, rr h 2 so 4 i 


TOW? TOT : 

5. ^f^TOTOT TO>fi> TOT, TO e TOST TOTH TO TO I RTW? ^TRTOR g?TOtR TO TO W? i 
TO f?TOH? TOT 150 mL %®H g?R TO I TOT 1.0 M ft TO WffRPtft TOT TOTT TOI 

«. fwtw? gw? tot 2-8 c#tfr rr huso, ctor to i 

8, ?# HT TOTO? fwTCST? RTW TOto CW t?TOH? gTOR? TORT RlfcflJw ®JUf*H=®KH I TO- 

TOH TORT ®f®TO R$® TOR I 


8. i(t ► 





. if)? 5 !^ ft®? RS <3 if <f|®<t RT®? ®ffTO*T? TOR TO? fibfj RTOR ®(V s RH f<r®<5 ^R? TO i fi’ 

RT$ « ir TOt RT®? Rf®? WW? gW? TORT \§^OT ^ %g ®feTO R^Rr ^af^TO TO? 

TOe^ gfTOft to tot feme? tor cto TOT ^ tot tot ®f^ TOmfro ero 

^?r i 3jS ifl (HTO? tot#h* it ife f?gT^ w'TOIto tot rtw to Rfrorfl toto tor ^ 

T#6f^H TOT RfRTO TOT TO i 


TOHlTO ^RTOR WH TO, TO? TO, ZnS0 4 , CuS0 4 , KN0 3 ?T KC! ?T NH 4 C1 
TO^if^ : gf5 fTOH, g?CRTR ®H, ^iPGliiUH, TORTTR TO i 
TOffroTOr : 


i. fgfgg rtotto ZnS0 4 e cuso 4 a?R £T¥® to to? «r.§®f® 5 ?rth» froro fe^®iw rtT'Q i 

2 

RTO TOTO ZnS0 4 3?^? TO? TOTO RRTO CuS0 4 5?^? ~ f?sfea TO I 

«. WH RT® e ®JTO TOTO RtrotfT TO TOT ^ TO I 4 RlTOft ®1W? TOTOR TO I 

8. TOTOf TOH RTTRT KNO ? ?T KC! ?T NH 4 CI TOW ®TTRH f^T® CTOTO TOR f¥*te?I TO ^ TO? TOW 

j 

gfc |<m>iw? awR tort ^ to? ?r« i *£i1B^ ftw i 

<t. TOtr ^ TO? ®fiet>'ITO TO i^HTO l vilPBfil'Giw? R|fc g|S?»«l« CTO? Rt'Q i 
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80 ^ 


J ltRRH'®l : WIR *IT® 'S 'sTRlR' RT® gfl* RfR^TR 

R>£R C-T'GTTt STCRrSrR I WttR R% fRT/STR fRER 

rer toiK i® te ^r i 

Rt^R TO (Corrosion of Metal) : RTfER* 

Rt rpjer* ®ir towtR srw 

<tftm $tTR c f \sf\b^ra fs>CR£<l fWJ RT1>R TO ^ I 
^rtRTR CR^ERt CR^WT RT®t^ W®IER 

*iGi«c*t cm Iwr RfljwCTR fRf*?i 

SpaDR if RPaR ,p f&®E«TR %*IR RfTO =I9|1?^ Rt 
^iTTHJ TOCRR ®l!«<lt c tR ^jft I SfW'RCJF Rt^R - 
'oj-Jil^vb, RstfCRj, 2Tf% CRhT RW t 

: w ^ irf^T *rar. *rm ^*ir ^ gffl *n?r, Rm ^*ra rre*tt *t^r, ™ rt®? 

^sh^rerr ■jjfl "j^rt i ^ rr aifsRrrc^ rt® tttR %er ■rosiTti ^ i ^ sif^y w Rf®R tof ^c*i i 'srfRR* gfiro 

ifp^R- <3 gf^cfysf orfRRi 3 RI SIT®? RERT ^''T^ERR ^lfgf®, Rf'lp f<tff®, Rl^RQWfl ®)03®f 'Q ®f^fRE?TRT ^RlE'^R 
$*lfl!% RPp TO sferW ^|f^® RW I 

fijfofj iSfFoter Rt aftiSF, C®*T. RtfR*). g^T C^T^TR (galvanization), ’ 3 TfRR> gf^FR RT®. rI$dWI?T 5^" 

rtrsir rw rti>r ^ww rsrT ^rr i 



■fes 8 , if9 ; RTRIR^R R'RTO 


8.*b 


t^'S 



«■ 




(Electro Chemical Cell with Single & Double Chember) 

» s.^.b 1 ^ 3c<f>i&(<if*i$ grgr# 1 ^ 


cr 4^1t> fRgfro rt gft®® ®f^ feRj ^rn ?U *r:ri rt%r> tsg ®f®R 3<fe R’RW *PiMfi> 

fR£*|fspa 3FER LflRRfRRi R\|R “RgiEsf vjfRcp® TO ®TER> ?/. c 1 < t a Cjr 5 Tl3r5<^ CR>IR R7FT I ^ 'SrT®hl CR^W 2RT5 ^RT 
^pnrri^R= t^RTT ^?r i 

ct ^pTir# ®f%r wjfpftR f^rn^Fi ®(®^ T^csRt ®f®^ 

f^SRRR ’STHjfhCfl ®fe^ 2RT5 Ff®HR TFC^T (7T RWl'SJ'T ^r,U ®TW 'FU ^ I (7T 

(R5KR 4 f^R't viBlCHl ??T. ^^ujhR.rS^ <i|jiR^<p C?>R W ^ I 

®fes. 1%?:5 ?rr g^ c R 'sr^rrfriT^i «RR wt w ®r f?i?n%® ^ \ srr; ^ ferraR c?n^f 

ifos | 4 # 5 ^ Picg i w^i tomFR ’if^rtm ®fe^ £Rfr??r HtSNTW^i ^ wrtcm 

i i| C^KR ’ifa® ^T g?i«® £fRFt 

^rt ^rm *rt i '5R*tx? «rc® ■^tt i ®fe^ Irurrt? - 5rc i rr ^rt®g ,9 it 1 *’ 


^RT ^r t 4 WQTRf j (R £Tf^ 'RTC^r ^ Wf rt ®fr^ ^ttsip& ®f^^R 

^rfT ^ i 'srRRR^ ^c«i«ftS^ <m5tf<i c’nRj ggr'f £RR*t i wr c*t ®f^^h(5 ol^ife *Rf^ £Hc.®r gw w 
^Rt ^?r ®w grwro ®fe^ m \ £ ®fe?,WRg gwwt sr^ kr rr i 

5RW RT Rl%® ®J<I3R ^W^H I ^cBR WRR RW I RRt^ ! ®rRR, 'S R^fT®^ ®HRR, 

\afiH I ? R 1 (RRCR 4jltJR«l RTWI^ R^p* ^Tt^t ^R? WHRR WWPF R^SRJ ! 5T[^§ 5R l 

























































































































































































































































































8ob- 


aaf*H : 'liq 

NaCl aaW Na + ^T?R « CP W atW I WWW 

« aatcaw aiMa aw as*^ aw wfe 

sraife a^ca wwkw canafe waa ? cr feiaiH wr 

aw Cl 2 ma ’tfea WT I ^a*t RSW Na + waa 

aawicw caw feiauH swa aw Na at^w ’■rfaaw 

^a i 

NaCl ?± Na + + CP 

_ I f&3[ 8.^.0 : iiR> 'sl\jj's^nififf^<p taR 

«s 't^lw : CP-—4 ^ Cl 2 + e (em ter) 

mT 

aaWW wfw^aW : Na + + e -- > Na (feBR fefT) 

fe>^ 2faWa Wf WWW C^W feta^rT cafe at%¥ WC-sia aaifeT aatWHW '^Hl'aSla s> ^a i iRCR 
a>Tlt>Taa <filcaW ’fe^W C^flW fe<wHw aw «!? ypsf 2T*tfw aw l CTC^f WT^BRStaf aiaHWo 
*RWJW *fWa W?R, ^1$ «PffW WTtWW \sfeqlM $W aa l 

(Klectroplaring) : sjwfSfaP'lfc $C"l<KBHI$fi>a> wfe a i aR f a a W^R TOfJ £rC®r*R 

SjQh^lft? R 05 ^ aRT I facsRCW aRKR Jr® aR 4W Wgia aRWt% aT^a arWa C*tWFT ^ I 

^®fefefar few ga%r Ni-aacaa w >gaaw w asar sa i www wWaara few wwa ^ Ni 
ata-a *tww ^ aaww feasa few wrwft w$a gaiw wren aat aa i wfett ar§ cw- 
www <wfa fafe gap sm, *m. c*nfa^, afwa wiwa, <w, ffiaa *wat twrrfa gajw apwra asar 
w i 

www 'S agww ^f^aaia ara^ra aw ^a caw 
2 RR ^fefeprr aaraa awr mar a*aca gcara W*ta Ni 
■ ai^a stwa *fw t —~ 

«%feWjaferrsR: 

Ni(N03 ) 2 —> Ni“ + (aql + 2 NO 3 (aq) 
maw ^felM : Ni (s) ^ Ni 2+ (aqi + 2e 

aawrw «f^aaw: aai + Ni 2+ + 2e -> a^an Ww Ni ati>a 
w 1 n 

ftR 8 .^1 : vsf^ Sfc*m 

f^r wca% : saaw - 8.^: 

p tear c<H( . aa «mww aaWR ^sfeta <nat aqiwiW ^ c r wi<» ^b^ i h c^r? 

^^ari^lfep© afaife feR '•tfea ■afepta ^ta feiai *RT$fa facarsR fea aw caR? 

fefaiaa araaR : aiaT feia spna a5c^ i f*wr?RRa fe fepR sff^at w 

aw ffei caeat? wr arfarr ara c*r aRia a^st a?r i mfaa* caia aiw fep»iR, ^.nifaw ar§R5 
fa^jfaa aw aat, ■aRsnw at^©mw ^awr aar, afea aw caw cawrw <par, awr ar^a 

Waa ^TiaR ar^a atwa fer cat^a wat aa croit wfe feiaa ffer aiaa aw atw i * 



m*k 



aatcat^ ( .^nww 



at^rraja 

^rma 

aarw 

^rma 
















































































































































































































^T. (*TT 


8 Oc& 




f%rra fewi? totcto fro? ?jntt tot tot : 

(■^) *n T f fsrtFPfsr: ero 5 ^ifeTO ?r$ Na c%* Rosj^H' sffsRfl? ^*?i to i , *rr F TT ^nmc^ 

f^t1%® TO WTOTT'S 'Q TOWNS' ^Vr?M TO? TOT? ^TTOT TO?t TO I TO? TOTOTTC# ■«f'bh | qtW 

Na «n^ 'Q wtwns ®%pto ci 2 m $^*13 to i 

NaCl(s) ^ Na + (aq) + CP(aq) 

TOftsITS Nsfioi'sift,? : Na + + e-» Na 


«R»Vi^|U : 


cr - e-> , CI 2 


(4f^; stfiTOT? 'SHjTO ’JHTOf^ « ^>?>T? AlMft^ C?M CTO 5 *n^C^ fTOlTOf TOT 

m \ • 

(^) <pf^ c *mi $vtm : CTtfcaw ( grafts? grot ?r git? sror? tott mm « ?wi® 

\g>f^mq|<j <m? | fl TO? ^sf®? TOt? 5l*Ht TO TO I iSOTI TOWf^ ®f®W? fTOTC? ^iTOfTO 5 <K?t? TO TO I 
gTOt? TO1T ■ NaCl(s) ^ Na + (aq) + CT(aq) 

—-* j Cl 2 + e (WlTOt) 


Wn^TTv5‘®f^STC? : cr- 

TO'tffa ®f^?TE? : Na + + Hg + e- >.■ NaHg (fTO^T) 

(CTlfoTTW WWITO?) 

C>1l fe ?ll? ^IjiaiM ^r (NaHg) *tTft??TOTOf TOT f?S§t fTOlfw® TO 4?^ NaOH 'TO I 
2NaHg + 2H 2 0-► 2Na + + 2Hg + 2e + 2H + + 2011 -—> 2NaOH(aqH H 2 (g) + Hg(/) 

<5 ^'pfsfTvs fero h 2 ?tpt to to?. Hg to <ito? t^fero ^ttocto tot to® to i 

(*T) ttfsg? t^S^sTO (Refining of Metal) : ’srMlp? CTO> *tT|> f^TTOTO TO fi|T3 ^T?? TOT TOlt ^ffTOtC? 

c&stK cto^ m i c^tots^ ®f®? Itoito to? frortro to - to i tot? (Cu), fro^ (Zn), cros .Pb), 
Wf^f^fTOTST (Al), ft?®? (Ag). cm (Au) £|®% ^l'gt i <P *4 SjfSRT? ’ s ft s OTO fTOfTTO f^S^i i TT^5‘ 

TO to i <D<i^ l1 ^ era f^e^r sjt^ TOH^twr toto i «trr %ro (Cu) ^ 

( ai) to <mt<i toto i ^ 0 %^ feiro sriroirr c^sth^ to to i 

<TOTCTO ’®1^. %*tm '®1^> C<PttTO TOT vsl^4<5CSi*lT fTOTO ^ H 2 S0 4 T 5 * CuS 0 4 0TO 7 TT'a I 
^TOTO ‘ S TT« 5 TT ‘ s *I1m>C<* <WlCvlt^5 'of'b'Tqf^ fTOTO *5^?, C®®fl 5 T^ r "^TOTO 

HTTO ^J?TO TO i CTO 5 TOT? ^TTOT TO I WfWfW ®f^TOKTO ^"TO TO^Tt*t Cu 2+ TO^T %TO 
gro tot ®nro i s^rro Cu 2+ ^itro tom^ 

^-'TO *STf %ro WSTT Too ?ITTO l 
TOTTO ^n:*JT : CuS0 4 (s) ^ Cu 2+ (aq) + S0 4 2 "(aq) 

®UICTF5 ®%®rTO : Cu(s) -> Cu 2+ (aq) + 2e (W^) 

TOTO5 ®feTOTO : Cu 2+ (aq) + 2e -> Cu(s) (tTOTTO) 

Wt CT Tig ®%TOTTO CTOT^T nTf TOTO Zn, Fe, Ag 

4^5tts wtlw to gro ^nro f?cro to' ^nro i 

TO C^fe%W ’rfrotTOTTOgTO Fe 2+ « Zn 2+ TOTO' 

5 TO? ^*JT JjU'gfc ^<1?I?I ?KT TO I 5TO?T TOT 2-8 
^ HCI m TO cm t®T Ag + AgCl 

froro to? Iror «n^rr to \ tok«tt^ 

CTO 5 *n®c^ tot to 1 



tTO 8.?* = TOTCTO ®t^lTOTs^ 
























































































































































































































8io 


?m?: *ra 


fern tott? tow (ai 2 Oj.2h 2 o) to#? c?c? TOjfttor? to? sn$ TOjfatom *n®c? 
tom ?c? c?tot to i 

CO (Electroplating) : \gf^ tom «lftWN ^T3t%C? ?IC5f mta C?tC?T *TP§? t?? to 

c?rc?r ?r® sjwrn <wsm? sfoyic? ®to 3c??? to to i ^c® ^*rr?t? ?s? wtfw <m? to 

’TKto C?tofo (7TTO TO I WPfW to?? (Ni) « crfTO (Cr) TORT aft?? - W3?f TO I 

» 8 .i'b.* I i# SjM>l&RPf§ «to *l*Jl*liH«> m ’UH'slR^ cTOr 


c? c?rc? ^® g^fw to? tom toton? wi top? ^»fm ??r to, ®ir? ?n?®tf?? c?m to to i ^ 
?tto 1 ?? toe? mjrto? toe® ?itoto ??r to i ^ ®to?[?e? ctot ®to tom g^f 

toto© to to? ton% ^ ®t? tot ??f^ ??ro to* mmito c?w to i 

$ wrtem tot cro? ^ 5 tto to?TO 9 ero ‘'^ror utrof?? tom msi ar? to?ro 55® $m? 5 ? 
mr ®%wc? frm ms <3?? %r* TOIcto to 1 c?Tt?? ?®% tc? c?«?T? ?? to*w? !#? ?c?t c? 
to? ‘ f rttor cmr to, ®ie? c?te?? ®fow>M? m (emf) tot i 4 tot? to c?tc?? ?r®iwe? 

TOrmto ?toto? ?m? $?? to? to i mi?®#? c^iot 4?# $?tto? tott ^tomr cro 1 
wrttoro c¥tero tor« ?toNto ■ 15^ ?\s ?s^ ■'flea? cu$o 4 
gm to? ®tc® ?m? ?n“f*f?®fe? toto® ?m to 1 

ntea? mw 4 ?fS tos mar ?j?to to znS 0 4 5?? tor to 
mm >n?fS fmro ms m°fto*rc? toto® ??r to 1 mea? 
to? tor $m?lH sto ??e® -to to to? b=iit><n m?e® 

to ?r 1 ^ mro 4 ?# < ito% to tot ?to vs fe$? 
ijlto to (ttot ^ tot toto® TOtonm ?toK 

?KT 1 ®to 2fTO W W TO*, ?T TOtotC?? TOTC?T 

tofto?? 1 

®ntor? cro? 'aiilwrb « ?toi^ ^toro = ^cr 

to? tohvs i ®toro ?®n ^ri wrtopr cro? zn 
tovrTOTO'T?^ I 
'srm 



to 8 .j^® : witom cm ?r cro 


Zn 


Zn 2+ + 2e I Zn ^to^MlU TOTl TOC?p5 ^toWsf 


c? ®to?rc? ton?? to? ?rora to?^? ^r 1 wttor? c?rc? cu ®to?rc? ton?? ms 

tom 


Cu + 2e 


Cu I ^'ST'ij Cu ®r\b?^l^fu ^C®TT <pjlc?t® mTO?I? 


to ?C9? 2f%1S to TOnj TOO ^ *a?^ Zn’ + TO? 

TO I Zn 2+ TOC?? S?C? TOT TO? 4?* ttog? ^ 

®to.?tc? wnr ?? i 

j 

* ®to?TC? : Zn(s)-> Zn 2+ (aq) + 2e (TO? fTOT) 

CuS0 4 S?C?? Cu 2+ TO? Cu ?C9 (WVWS ®%?T?) '4C? # 

$w<wi?t? to to" ^ <d?t Cu ???r? tore? ®to^ic<i to 

^?r i 

??TO5 ®to*lC<H f?tor : Cu 2+ (aq) + 2e -> Cu(s) (toff?? fTOT) 

.-. ?m C?l? toy its : Zn (s) + Cu 2+ (aq) Zn 2+ (aq ) + Cu (s) 


toTO? om ?k?j ^?r sm ^ 
?c*(T c?n# wn?m ^ 
cmfS ^itph^ fro? to to? ®i 
to? wr to?? to? ^?? 

to? TO I igf& ®to?R?? TOT ?t? 
2 j?i? ®toi? tom tow? ^t? to 
c?TS wrc?t^ tore? a?°v ?t? £Rt® 
®tot? tow? ?t? c#f, 
?iiwt® Hero to to?t i cw- 

Wftol? C?fC? Zn 2+ /Zn(E° = - 0.76 V) 

®tor?is ^iiwns tow a? 

Cu +2 /Cu (E° = + 0.34 V) 

? s JtC?t 1 S %?c? ?nw TOW I 




















































































































































































































































































m 




^fV^ i ^<i TO e f-ftTO e T RQhim mm ^ RQhii i «kt«i ^«w wter 

t>lf«1'® ^Cei<iyj«H SRT^ Pj'jJ*, ftt<P blPt® ^?T I 

m m w* W® 4 i$>w ^e% fta 2j«ife® w ^iiNrt® sR?*f mt '$ 7 $\ cu 2+ 

^rr ^r^r^o^ri 

Wff^RT C^RR Zn 'Sf^ffiE? C**R^ Cu 'af^l'^Wii f%E^ ^C«1^C<^ sRR ^TCt> I J 1'®^K 3bPl® Sf’OT 
c^ i t) ^f^gRT^^TtC^ ^5^gl?T (Cu vst^St^RT) C«f^ ®('»^k (Zn «f^PSR) I 



rh ?1^ : ^l iH^ifi® c<Mtvu wn?nw ®%3I3 m iws *hiv^ fw 

^w^tBH i ^ l i?^ ww< wn?n® *wi^ ®I^stn ftCTCT ^fsr 3*C3 i 

fesRT c^fw *il«NiIk ^Jtc^ltw ?{.=i<wa(.^<i sRrs. i ^n?r *l»ikPk» c.<pIc*j<i »w 

orf|<tfl^ W fas '^JtWt'5' C*fl^ 4JIWIW ^0% «RT^ ^TCB" l *tn®r5lfSPF (MS skkPk* '*ff^ 


ftjp lfo l +wfre« qre-8.vi: 

Li.- i. f^nw?r fajps. $w<tuH 33!^ ft’iffa Iw k^t csr? 

yfirgpsf^p i4i t34 *a» i w re-^%qaor ms 43V3?WE5- ftms 3cB c^r? 

«. 5 lJH’©lfa< 1 (3>t£33 ^rsj^fK C3t*T C^f*t 3^3 'Sbb^MW f^jjTS. £kt«.n 'SrU 4W <im!n M 3t3 3f C^T? 


8.yjj/© ■; '©f^Rtsfar 5 II»iI*iPh> wfi JB fNN>r _ Q 


(Difference between Electrolytic Cell and Electro Chemical Cell) 


*n<4Ptw 


<&r 

i. Ji(®W5 

/»K L - 


4 l<HC*k RROW <JIW wr C3t3* Mm 
*Rfcfa RC3T ®f^ 2RK ^fsRT 
‘ p Rt^f?T <Ml ^?T 1 

tSJ ^K.<i ul J l|iJn < P l<lli^^l , Et VW 

$M4dHt<l> a|<llR,vs 


C4l«^ «llfa|4 <!I^R ^JCV ®f^ ^[^(.4 
*$$V5 ^Q<if^\s w ^r i 

Q'tm Mm ’sictt 4I*h*jR«> 

RflSmRi ?pn?if^ *ff%^® 

*|R«*C*H 

<epM®t 



'dtyfaugftf *1FT® ^f«Rrt 

^8 ^rm w 

sRtc^^^r i 

<1 l J ll^M<P wfaRlH ^C®1 ?C s 1 < I^W’fl 

sr?f^ ^cfgf?n^ ^f& ^?r i 




8. 

2ff% 

'aultll^ ^of^T^HTF *5»i|^j<P WstmHl 
<pjIo4|\!s 'ofe^^l^fu , ®Jt*ft*T f%f*l^ 

^T1 


<t. «RIC^ ft<f> 

wl*tt4 ^Cl> $<p 

WJT (R fiiw ®|jHRIW^ 2|<I^ VI tB 

fw ot tot ^ i 

*WlM$ 

•MMW^ <IH^IW^ «lt?ll'flH 1 

*HMCT$ «K4lt«PT ^ l 





























































































































































































































TOT?FT : m 





{Structure of Rechargable battery, its function & Recharge Process) 

» 8.^<u | ftsirfw (ffps c^tGrer) ^ sfferr q 

c^ns caterer to?# vs% toicto mp i ^rf&fes ^ttcro ctof tok ktot 
tot #TO ic ifw j TOrrafro *ifTOtn to tot to to^ $ ^prmf^r^ *rfro> 

*tf^*c® ^tiTO^s wr to i TOJifro '■t totoIw fafoTO ^rrwr faro ^nro to - ®r totor; 
tot to to?, wtwi tor cro^ tort to crofts ^nsf tot to <nw i 

*f?« (.*1^ Coles's? TO>tfTO stoB Pb ^1^1 iTO? TORT '*f^>^lfl(t> PbO- (tTOT^) TOT ^kvs Pb 

tottot to i «f^femxfroro U5 a h 2 so 4 aroc^ <ito<i totto %tc<t> i pb *n^ 

TOT ft®# %TWTOTO> ^[Wl* ^ofe^TO %TO TO? Pb0 2 TOT WTf® Pb ^TT^SWIC^ TOTC%F5 ^sfesTO %TO 
<fj<J^l<5 TOT TO I ^ ' f> TF5'S(.*1l<.<P ^TO^tW-siM TOTO 5H*rlWt TO TO? TOtC<$ ^F TOT TO I 5 t^T 

?m\ tor to ^ srrhfr^ toto ?c*n tot to i #tto * <pt#to tor 
w tobiQm tot i.i5 ^sttctotos h 2 so 4 sto c*rm tot to i ^tot 38% (w/v) h 2 so 4 sto cror tot 

TO | 


/. ST#r® TO^m CTOf& : Pb (s) I H 2 S0 4 ^ PbS0 4 TOT | Pb0 2 (s) Pb( s) 

TO%C^ <m® 'olw^lws Pb R?TOTCTO TOT TOTO TOT TO I <*lfl> CTO #fTOBT ^Tt^fSTTO TOT *TT I 
*T#tWtf® 2ff%f& CTOTTO WIT H : S0 4 CTR TOT? TOT TO^T# TO l TOT TO ®iwtCTO C 5 ^ TO EfftTO 
Pb 2+ ,s lf%'P5 TO 4^? TOCTO H 2 S0 4 S0 4 : “ TO TOT TO?T PbS0 4 TO l 


aror: 2h 2 so 4 ^ 4H + + 2so 4 2_ 

TO ^sf^TO ^r TOCTO ^|C4 : 

Pb-> Pb 2+ + 2e 

Pb 2+ + S0 4 2- --> PbS0 4 (s) 

TOltef%f3F?rr: Pb + S0 4 2 "-> PbS0 4 (s) + 2e. 


E° = + 0.356 V 

T5H ^sfe^TTO ^ WC^TITS ^fes.'fTC? : 

Pb0 2 (s) + 4H + + S0 4 2- + 2e -> PbS0 4 (s) + 2H.O, 

E° = + 1.68 V 

f^3RT# TO^T 1^#Tf^o Slfero TO^TO t 


Pb0 2 (s) + 2H 2 0 ^ Pb^ + 40H~ 

Pb 4 + 2e- »Pb 2 * mm 

-> PbS0 4 


Pb 2 * + S0 4 2- 
40H + 4H + 


4 4H 2 0 


J 


mOm /si 1 ru m: 





■TOW^ TTOTOT: Pb0 2 (s) + 4H + + S0 4 2 ' + 2e 


^ PbSC* 4 (s) + 2H 2 0: E 0 ^ + 2.041 V 


.*. CTO f^RTt : Pb + Pb0 2 (s) + 4H + + 2S0 4 2 ' 


-> 


2PbS0 4 fs) + 2H 2 0 
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fewtf 403F4T : 4lfg | |44 sg febbN4> 41?T4 414 ^FfFH's 2.03 V 4C4 TO* I 4jfBlf4 4)44^ TOT vs[i»N<P 
4t*i4 wi i.i7 v 4 cwr toiti 4t4* <14414 4tsf 4TO sfon^r 44 t 4jfijff44 4ifiR 4? 444 

Klffao 

ffim\ W$ l 2PbS0 4 (s) + 2H 2 0— ,v > Pb(s) + Pb0 2 (s) + 4H + (aq) + S0 4 2 ~(aq) 

4TOP& f^fsm : PbS0 4 (s) + 2e-> Pb(s) + S0 4 2 ~(aq) 

* 

RWOW ^of^TO4 ftfSRJT : PbS0 4 (s) + 2H 2 0<I)—» Pb0 2 (s) + S0 4 2 (aq) + 4H + (aq) + 2e 
4 m c $14 Wm : 2PbS0 4 (s) + 2H 2 0(1)-* Pb(s) + Pb0 2 (s) + 4H + (aq) + S0 4 2 '(aq) 


@ 




1=fcBf 4R - 8.>lr : 

>. ffr® 44# CTO4 ftqblurd (discharge) 444 SWT H 2 S0 4 44 44^ 1.315 g mL' 1 C4t4* 

1.204 g mL -1 , *3 C4E4 'STfT^T I 1.315 g mLT 1 « 1.204 g mL -1 4Wf4 H 2 S0 4 54FT 44t3K4 46% (w/v) « 28% 

(w/v) h 2 so 4 ^sih to* i 4 HB 1 I 44 4c*o 5.4 l 4$rs ^ ffcwrc# w ^suitor ctot <# 4 ^ 4t i$fl> 

4J44IMH W W fW %54 : 4233744.5 C I 

44# <315 44# <?TO4 f®4TOr4 (discharge) 444 54t°T H 2 S0 4 44 44^ 1.298 g mL' 1 (TO* 1.136 g mL 1 4 
<?TC4 RTC4 I 1.298 g mL -1 « 1.1,35 g mL -1 441^4 H 2 S0 4 5Wf ’ItW 40% (w/v) « 18% (w/v) H 2 S0 4 W»ih 

4H4* 1 qjn>if44 wo 4.5 l 4lw 44° feros 444 < anu*w<i (ttot *rf44^4 4t <*# <u<!TO« 444 w 

«0tf 5w mm-^Br (ampere-hours) ^4 s 387.378 amp - hour l 


-i.nii.uiui-. 


(Mil 4W iB«l WfS - 8.>fc : 

fib l OdEw C4® C^GtM'Sf <liMM 1BH 'afield 4t ^TOt^ 434^5 Pb 44 41 4tf^S. 44 444 

c<fr Rtoiii c<Ptt 4 i ^jwr C 4 t 1 *ro* <044,14 454T 44 <a* 4 ? 



» 8.VHA g RblO^M (PtlvfclN) ^r, ^gf#T ^ %ftsf grtarat _P 

£jc^j<> 4 ji'i?il 44 t 21414 to ?4 top 1 441- i. wiwf® »fi^w ?t 1 ®f^ 4 i 4 , 

?T 4)1^114, vs. | 

t^fsiWT (?tef ctot aii^iiu Rmm <u<q^ifi wr ^ 1 

fro CTSR, Rlfvmi^ 0$ PTF& (LiCo0 2 ), *MWB (LiFeP0 4 ), t^f^T 

WliSMld'S? 'Al'$)!'$Ms (Li 2 Mn0 3 ) ^ C4(.<MWI 4'<f>f&C^ K«T ! %?t^T 1 Rc»iw PiR»h' Wf 

SftW 7m iiM4C4» 414414 ^4T ^ l 7m RWW 4»l^wU, (C 2 H 5 ) 2 C0 3 ; 414414 

^4T 431 | WT4 %f4RpT Wf %W4 1%fvr?rr=4 (LiC10 4 ) t W^TTfST C^4^ (LiBF 4 ), 

C4^r oftm «rn?fiw (uasf 6 ), R#?rm C4W ora wm (LiPF 6 ) ^ w c^r wiwtfiJw ?R4^ w m i 
^IllWl'i '0^ I «14 5fFPT?^C^ ^SR 51445 >S1^4T^T <M4Wl5 8 1%t44T4 Wf ^ ’sfev %^fC4T4 WO 4W 43f I 
40^405 ^%4T4. 9lfvUl | CW4 T4*f '*LJ|l^bt4> 4J44.I4 TO 4i45t f4CStCTI?T WO ^*0 43T It 44^ 
[4R4^l4> f ll ^W»4T ’Off W 4Kb4t4» TO ^NT 4?T I 4T s TOTft W 43T l 4WT 

f®i%rl*r (Li) w$Tsr 4 % 3 i 4 i^ m% <p ftf^^r ,p tH : f^^iwnr wow ^farco «nw-i 

41## : « %4blfw? #t^4R 4TlBt% CTOf « 4*JTWfW «f^HlM4 W0 Li + ^Ht^(.44 

Wf ^W4tgW?f 504 'S -2(40 m 4T*0C4 fewlfw^ $ blf^ Sff^RlT 4?T I f4‘=#« 2ff3RTf I 

OffSf? 4)4 TO 45W*flW ®fe^ft44 LtCoO; W Li + ^ 4^ 2NW fef4T « Rc«4 *0ft ^sfeR TO 
^JtWltvb RfC4 ^tW ^ 43f I fMs46>'lfsfc44 444 204^1^ TOfWfC®4 Li + ^ 4C4 %»f4T 'G fWo4 ^Orf 

45^4 TO^Tt^ bTSt 44 I ^ 41|l3|f44 *Hf^PP : 







































































































































































































































8i8 


mm ■■ 



LiCo0 2 Li (1 _ n> Co0 2 + nLi' + ne 
nLi + + ne - + C nLiC 

C<m fafcHl : 

Li + + e + LiCo0 2 -» Li 2 () + CoO 
WT 5.2 Volts ^^5^ <KH 

\S*pT 1 i 

LiCoO z -> Li + + Co0 2 + e 

4rra co 3+ « co 4+ 47 w*\ mum 

t%f^5RT 47\ %m^LrT ^5 I 

«J|l?ira<l m&T*m : Co 3+ - 
47S. Rs>fblcs«l W Co 4+ + e 


<FFRMT® 


mm 


fear 8.^ : t^pvry^-^m &m 


> Co 3+ . ^ fafewit 7**?7771 



Discharge 7^71 < ! 5 i t ?lH , P5‘ CsR^Sf 


|^u] tcttNct: (*) ww* wvvf - Charge m csrPsw 

(*.) cm TO ’gfre Discharge TffT I 


ISm cmfl» $*t7m 7* i 

4^. Tprm ^ff^rsr ^srw cTfaTs? m i 



(Advantages & Disadvantages of Led Storage & Lithum battery) 

(m yBlwwr 4J|tJlf44 : 


). sHTfro C«>r.‘^C'gt<I £HiH^C?r t 

*. liifSir 1#r m ttstrt $t%«rc7 m m i 
«. «ijit![fa fMW 4 til 1*^*1 i 

8 . lirtta <$frm %i^ ^ 3 T Ttrr i 
a. 4 Trf&ifer ^srsfH cm m i 

, srB?r $firc*Rr c^rsm c^c® tt# §*iwT*ft i 4tror C7f*f skttsft ^c=t to# <ufi>i 1 s<.<p 
Ttf^wrn 4 ^ ^ic«r 'w «ffw *rte7t m i 
<\. ^w^djiii^js cm *Tt 7*mr ms ^rcTm mr m i $<,■!*<$ m 35 c^rr^r ft® - « ^ 

«M7H17 4fi> 7*fWS[ 7T[3> I 4? W«T «ff?r 70% I 
v. 47 ^wot tctb wiott 4?x 3«rmf®f° 47 wr cw t# - 77 tt i 

is. qwffrw iw W fo^ttH 7RT ffcffr 7^ 4 7TlT>tf7*ff77E7 f^Ts w Ttia* i 

t * I 

io. 47 %mtcm ^71 717 t 

C7® C^irTW 7lfBlf77 ; » - 


i. (?F5 t^lWer 7Tf5t% >3i3f=r ^?1'olR<l>'»tC7 C7f*f i 























































































































































































8iC 


4Tfl5lf44 (efficiency) TO! 70% i 

8 . femr cro wm TO^rTOfr to - TOt i 

c. 'srf^H^F wto ^jfst ^ro *ro i 

\b. $ ^jf&rfro ^TOm *m i 

<*. ■®TO7F TO e tTCTO c f 'Q TOOTrTO? TOlH « CrFS *TT$ *il«l'Q|<p«lw *lfiit<c - Rr ^*T 

\ 

\x. C«T^ (Mas ^W^djMlStiwt 64% H 2 0 + 36% H 2 S0 4 TO?. TO* 1.2 - 1.3 g mL' 1 4) 

TT^rt ffo TORT TOtTO *tff? i 

&. totto ^Jfsifa TO Wfg cgit> TOTOre TOfr# frsfa tot ^ to i 

io. ftstfSf?, to ?m h : ‘ ? otcto Wter c«iw to \ h 2 to# tot ’Tipt i 

1 *rf^HTa* <j|tJi^ ^fror : 

i. *(%? TO* (High Energy Density) *TT TOT WSPPTsf f^TO ^ 4TO TTC4* I 

*, arrarfw to^Ht to c^w toto sRTOR rt i ftw* wr i 

*0. ®|<(<i^rxc ^<33j<T TOt TOfTf I 

8. WlCHlUi'T WTItTOT TOtTO 4&ill*H TE^^TT t 

c. %ro tocto <fjn>rf^ ttrt tok^t *ff^ tot ^ i 

faf^ TO ^ f TOM ' %3 : 

i. 4 ^Tfctfro 4 i ^*G *3 oa i c'Setc* fror»Pf %ro ~5n:qT TOto® ?pm gfratro to i 
*. ^yit # <mto ^ to 'oii^m ^ter *ffer to i 

O. ^TITO TOF C 5 ^ C>BlMfif ^Tf5T% *5TTO TO 40% ^ftW I 

8 . ss%TO « fefETO TlTOTO I 

<?. ^ff^sn^ ^rrsiwrf^ (T^sr ^rr^rr f^W54Esar «*rrc^ i 


8.>fc 




cm 'Q (Fuel Cell & its Classifications) 



VK 8, ^0 (Fue l C ell) Q 

#TOir $miRh wro wf co ; to i co 2 %r tot to? i&tocto croar swk ^fwt 

^IFET I m aR*T 4RT Wl CW £^*1^ ’KC® 

«rf iir< « ^rmr^ *nf^r ^t% i wf c^ , #arn: e H wv ^rrsnw^ 

<*1^^ |fPTf^f? <fH?;r< ^W4 ^rc?r i ^< 1 ^ iffMif^r Rc^iw <o<j?j^ 

?5?rr cro ’To 1 ?R75wm h^w-sj to *rtfar ^?r 1 c^tfro m\ ’ftfro *5*m csus> 

1 . 

2fai^% ^rrfr ^StCBR TOT TO; i ^feSTCTO fMllHU TOTO #TOT tyWlFtt 

^romr c#f « ’ifron to^ i 


1839 ^TOT ^f&n ’tTOf Sir Willium Robert TOT 28 W TOPT C^TOT \st%T ^felT 4jf»WC4> f ^T 

(Fuel) TOTO W ^’TTO TOH C#*PT ^®TO ^TOH I *IH4'SfolM 1960 TOT CTO&Sf f^tWTORT 
Ba^on ^ Frost 4 SffeRlT 3 ’f^TO ®*|»W4 TOTO f^fTO TOTO TOT TO 4TO ^CTPT 

’CTOT W? <pc*m l 









































































































































































































































WWtWW : faffa W2T 




TOCWlWt C'WW fsp*R (Apollo Space Mission) TO Wfew 'BTf^rT fiUltvs^ ^WJTTO (FTOW (Becon) 41 

witw corns 3'&i<h wtot i 41 ^nwTfww <w>ito diwwwiw ww wtot wro ^fewwicww cw 
^W W I C*W TOW Wf fWTOW TO, CWlDcW' COtCSS WTTO "ffis TO WTWT TO TO TOTW« CWTO? TOT WWWWT3; 
WRIT TOI WfWW*' WWW (Becon) H 2 - 0 2 $M# CTOW 4}VM«TO 2«% WTOW WT ^iTO^TOW « ^fro?w 
CWCW> WWW W# W<gfc>W> AiS^S TO I 4] H : - 0-> CWTO CWCTO CTO (Becon Cell) WTO'S Wfwfi^s I $ 

w i wd tot fcQfrTO wi $ww$ s?%r<[ < -wcw* wt%t tot cwrw to to i tot TOwwwFtftcww wtft# wfwrow 
wi% to wtoto to wroww to i 

fiw# CTO (Fuel Cell) ^ TOCTO C»l*8ta CTO, TO WCWT fwf%3 ^flfw CWTO, H 2 , CO, CH 4 . C 2 H 8 , CH, - 
OH, Wl%« TOFWT> twlfw TOTO TO WTOtW (Boiler), t>1<Hl$W (Turbines) Wf% «T%W WWSTOFT WfTOT 
^ psft vsTWWf^ ^WWtWW TO TO I ^T*ftW 4) TOTO COtCS ^tMlRil WTOT Wfe TOP# 'sfe t lfTO5' TOT^fTO TO i 
^Hlf# 1| fifew*tf^CW> TOTOiTO 1t tfTO© Wfwwf^o TOH WTTOW £H>f®+vs> W 1 ^# ^Ril# WTO (Combustion of 
Fuel) 4) fiffaFTOot TO ^WW£ TO I 4 ^TOsT ^TWWfTTO TOttWT f*S*T (Steam) TO l ^WW^ fw>CTO 

TOTOI TOTOto TOTO fw^ TO TO I 

TOIWW TOtTO W^S I 4| Wlf^t® TO 40% W>TTOW STf® TO I tTO ^CTO CTOTW WW^Wl TO 70 - 
75%, Wt «f#F© CTO TOW TOWWs CWf*f I 


TfOT CTOTW fSRFT W^fe TOtWW £f#Fa Wjf5#W fTO W^% CWCW> W**ff f%*[ I WTWfWW*TO «f®W WlTOr#* 
corns com Will?# Wfa WW3W To WTO, TOW CTOT "sfisw WPTtwfWW* Device WTO Wt TO™ 

TOW RRhjW Wf^TO WfeCa WtWTsfTTO TO WTO I 4| WW'tl CTO fwfeWT TO I 

$TOTW CTOW- f^TOJtW, wHfa WTO TOTTtfwW, TOTt^S, C^#W, 

Al^W»l<*l#. £Tlff^ WFW, tWWW, ■gtC^fCSFT TO 'il^jl^ sF&mCO TOW %WW TOTO TO TO I ^IWtt 
igro TTTOfro Device TO TOTO TOTOlWTORW fiI3wl TO t? 1 ^ WTO WIW i TO^C^ & WTO 
ofaro, W#TO TOWTO TO TO WTW, 4#t '5JTO WTOW WTO 4]W Wf#W I 

^C?1W CWCTO com ?£& WfTTO *llfa|4> WTOt WfWTO WTO CTO >TO!bb ^tWW«Wr WWT £lWR TOT WTO I 
^CTO CTOW WWt’s 1 CO fw##^ wftWTO WiTWTO fifWTO TO TO I 


G = 


AG 

AH 


C5EA 


J$&\ 

E vJ. 


«^WTO, AH - fwfTOTTO, AG = W Tl g^J p = ^TTOTO 'SWT^ 


^ wfrow CWTO Iflf& TO ^CWW CWTO TO4W ^TWTOir ^WtTOTO (coelficient) 100% ^w WWl 
sfWHWt? i TO 4 WTOW$ WTTOW «TW tfSTOW CTO IfEWW CWW WWf TOi^ TO WTO I 

cwroTOt ^row crow croi ^©rwroiw ^wtrow to tow (+ ve) tot wifro «tw wwwwtcro tot cwtow 


wwr ioo% to ^fro to i 


feww crow ^fewwtcww c^m wtocw cwttro £fcro?%r fw tot- 

y. 41 (.WCWi l (.4 TOWlt ^TOTO ^ ^K^ftTO TO I ^fo’GRilW (Ti) WTgTO WKTO '4511 

TO WTO TO TOT 0.1% Pd WW WTO 40K 41 WTp ^WW Pt-TO WtW TOWW CWSWT WTO; WT fTOt 
ST5TTO flCWW WsFSf TO I 

y. 41 CTOW ^>^ 1 CW4 WWTWW vs% WtTOtTO WfaRTBT WWTO TO 1 WT fTO % CWlWMfcWrTO ^ 
jW^VWW^ TOR WSWTO WTO I 

^wwww wa TOm% fro tot- 

iTOWlt TOllTO wtwwtf^st (conductivity) 4)W^ WTTO TO I 













































































































































































































































































, 'sir. WF »iar)-<h8 


8*<( 

^R^rsrat ctot ifl?r ^rTOl; «jtto tot ^ ^i*#t, ^t%5jft> « RrfSwira 

^toti ^rw ^TMgfSRfT w* i 

\3. ^c^'KJjtoiRV 'O $t®i<PU}IC'53 (,<Plf.*il TO (Corrosion) *TT i 

8. 5wcgM i 3cL><i tot tot fafrom fr *pfr to i *af& tfasruflR ^wc»iIh^ frsfe i 

» 8.iS>.^| <£C*i«i (TTCTOsJ^W»Pf (Classification of Fuel Cell) _□ 

cro wtrott *#*nr« ^*rt f^% to - $w ■5t?f«w TO TO to *TO» i 

*. % totoi* (25 - ioo °o i cw, a) ^itcsstcsR - *ifeic«^ cm i 

$,. ?TTO TStTOTO (100 - 500 °C) ^fCTI 5 ) W I CW, (i) Rl*(S»l(.«w - 'aifatwH ^CTO CTO, (ii) 3i^fo<P 

nro i 

o. (500 - iooo °o cro i 0) mt^ - tot TOmte, 

(ii) from - ^faosH i 

8. TO toto^ (iooo - 2000 °c) i (i) «iiMwK e i - (ii) to%?t Tf*rr¥r 

»U l t>l lf »ffl - ’BfaCBR, (Hi) foTO^ - 'SlfalWH ^Jlfh t 

^cto (7tm 'of^f^OTT« w® i fTOtfo ^ TO? - f®% to f^Wr® «n^t to 1 to ^r i 

gpro? ^cro cro «nro\s sfofB c^ 5 #^ n^r 4 >i&imi i TOi? s t«K^ art^fi* c==ix®t 

«rrc^ ^ ®%froraT i toto ?rtw to?1B 

^ ^r WTH^TfS' ®%^T?T i ^#sTOc*tTTO C#® TOST ^5fTO TOT (7T t4lMlfi»$ TO *TO I 

TO affelB CTO TO ^fB ?NT I ®fesfeW, TOT ^TT*fR^ 

1 3ir?FW *lf4<J^ TO I arfrgfB ^TFT WW4 TOT TO5H TO ^TT I 

^gfettro aff% ^Rfift cro??* 5 to TO ^?r i 

c>fC=T?r « ^WlFlil TO TO TO ^ l 

i, ^r% ^c?pt ppi i Mto 4i4wU ^c?pr w t 

«. ^f5r&^or®r ct®t i 8. ?^r ct*t i 

f^ym w i ^s. C5PT i 

i. OW (Alkaline Fuel Cell, AFC) : ^tft?T ^T (TO %TO KOH ^ 

TO^m to "^r ^ts®r %ro W h 2 « o 2 ’trtro to ^r i ^ cro? 

ilt OT, TO^IW CTO 5 OH" TOT TORtW 
^I^tTO? H 2 4? TO faOMlIil TO (HjO) « 

^C=1<Wa-( TO t ?W4©Hf ^tf^ 5 ♦ffTOft 

<JH^I<) 'STtwr ^tQ<j|f^\®- To fro^ TO ^ TO 5 ^ 

«%too 2 «"To ftfTOm to i 
ii RQmiH WT ^T^TOC? TO® ^®fro TO=T (OH“) 

» ^rtif ^Ift ^?r i 

wn?nw vo^fTO : 2H 2 (g) + 4 OH~(aq)-> 4 H ; O(0 + 4e 

TOUTS’ ^sfe^TO : 2HiO(/) + 0 2 (g) + 4e —¥ 4 OH" 

TOte f?f3Rir : 2H 2 (g) + 0 2 (g) -> 2 H 2 0 (!) 

4 wr^rr TOtost amr 90 % ^ \ cro ?1 

■^tfro TOwst 300 - 5000 toB 1 



























































































































































































































































8iV 


<R*T (Molten Carbonate Fuel Cell, MCFC) : ^*1 OTTS 

'sfwRtSftT Rww 4l<fwt! Wt %*R Li 2 C0 3 , Na 2 C0 3 <Tt K 2 C0 3 W> 650°C ®t*W3jm %*fa 

sffenfe <#<^5 ^ <h<)^!<j w vs i tomi® tow siHShi*! *n^ sn^t’r m *flisw> 

W WtWt® %TO alfi!*Jli| <T|W» <j<J4>l« W ^5T l ®f®^ 2W TfT Wr tow *i4wb 

(co 3 2- ) 4jiwt® , ®%p^r cto> ^f®^iw3 fro* sMito ^ i ^rrtwi® wIvj^iM #^n*tr ^Mtop 
to i W® to ^itcsiw 3 ^ m^r ^ i 


CH 4 + 2 H 2 0 7 50 ' °C — ^ c ° 2 + 4 Hl 

ca, + h 2 o 5 ™\ c > CO + 3h 2 

sRtf^s <> \ <l*$ (co 3 2 “) qj i w ro ra ^toiwrwn *rr*rc*f Rtai to *rtft (h 2 0), 

®tt^T$tt® (CO : ) $M4iH TO 1 

* ^WW-a ftfttafl : COi 2 ' + h 2 -> H 2 0 + C0 2 + 2e 

^JlPTHF 'al^h'alW^ $W4dH ^FT?W *rT*fTW TO3*fT® ®f®WW 41^ ®f®«. *NIW£ 

^ TO I ^j l W I ® ®ffe r TO C0 2 TOWTC® 47R ^felterM* Afoul* wr W TO C0 3 2 " 
TOTO^ ^fT’fffl^TO I 

TO^TI® Rfotll : CO : + ^ 0 2 + 2e-» C0 3 2 ' 

towt® ®fw i w<i ' C0 3 2 " ®% feWW* TO 
53FRH SffSRrtW* «HJl^& l *Hi|©^fW WIW4 ^T®7TO H 2 « 

0 2 ^S» TO" H 2 0 ^ l 

^TtWf® \5%pfTO<l AfaRTT : C0 3 2 “ + H 2 -—-> H 2 0 + C0 2 + 2e 
TO^TT® vsl^h'tlMH Rfoill : C0 2 + ^0 2 + 2e-» C0 3 2 ' 

_- ---i_ 

RSET PtfOT Afo«l : H 2 + \ 0 2 -> H 2 0 

4 - 

4$ ^feitCTR (W 41$ fw m t 


H 2 TO*t 


^2RR 

0 2 £im 

%f 



M, *» * 4# ► 


'0. *wwifii4 vctw <r*t : ^cs«i otc®t 

«fe^c*mr tow w#?r h 3 po 4 w> w ^t ^ i mzm 


frar 8.^ : f?^#rs 4|4 miJ c^r 


stm 


tow a I ft H ION ’TTTO W 33T t Sf^T’T W3^ 

CTOf ^TTtWT at^frof TO5H | TOW5 tow 

P(Ph>H 4l<to '? flllUwicaw 2HR3 ^ ’TITO' Wf 
^?r t to*t tow >i<ir 1? f^e^r ^5tw « 'aiftiwnw 
w ^?r i mcm sRito h 2 to 

^caicBH to*! (h + ) ^ ip f1% e P® ??ri 3f^artt 

<(j<^|<( ^r*OW ^ TO TOMf® Nsfijp^lM c%5 I 

TOr^n® vsf^H^iw o 2 wipn® vof^fTO to^S^w 
^ to o 2 - < # s n® ^r i 

^ITn?T|® '®I®h<a!W<l t^tor : H 2 ->2H* + 2e 

TO^IT® 'ol^HUlWH ftQHII : ^0 2 + 2e->0 2 ‘ 



Rsm CTO RQj»?lt : 


H 2 + 0 2 


1 

2 


*h 2 o 


f53f 8^b- : *fr>lWifi* TO 5 '' CT*T 





























































































































































































































































8ic& 


<2fT?r ioocto 400 fron^n^ fk^ ^ i ^iw w^tat 180 °c <a^ 

*nf««> smr 80 % i 

8. *00^5 TOT PW (Solid Oxide Fuel Cell, SOFC) : W$t§& CTO USTO 

Mw TO^'C5Hft& CW '*W\\b (Yttrium Oxide) Wf fe#T?TR ^T5fl'?'i (Zirconium 

Oxide) ◄14*14 W ^ I WK?TT^ %TO 

to<j $*i<r snl^r **r^<r nrro^ ^nc?fre 

sstV^H I^wm fro*r $*et tiiiTJdivi tfpp 

to* 5 ^ n^ro wra ^r ^rr t 

to<Hsto fOT w?i? wrsfR^ 

(H + ) <amwiib cto to^ts 

#¥ CTOiT era W3F 

^%br ^tbr (O 2 -) c?p 'smoms 

ifiwifoe ^r i wt® o, m o 2 ~ wrro 

<t#cfvo ^ t 0 2- to 

^jtc=nc^ h 2 *uipnr Mm\ to « $w4$h 

^vi^to i 

^TfWT^ '©f%*rtlM4 ftfaRTT : 0 2 + 4e—>2 0 2 * 

^rrn^rrs^fe*WRi?rftOnii ■. in 



fi*3 8.*fc : ^T *£TO W 


2+20 


2 - 


■> 2 1-CO + 4e 


2 H> + O-* 


■» 2 H-.0 


Wt CTOftfaRTf : 

4iera smr ioo frormfc to^ r i 

d, f^tTO TfCT»T PW (Methanol Fuel Cell. MFC): ^ CTO<T ^ W c f 1 1990?TO <TO ^TOftR - 

to *?r i fw ra 'ol^ftcsrci *mk 

f^C 3 TC^’ fajtffr (Polymer Membrane) 4) <1*1^ 4*dl 

*?h torre ws*m %to to^t to<t $+r?r 

stff^w sfrp mro to?^ 

r^ww ifd^rm *nroF ◄*◄*!◄ to *?r \ sm^ 

%TO TO ^?r I 

^rFTifa %>ic< ft?fm « ^f%^Fr 1 

^TTHTTFS fW^T (CH 3 OH) <3 *ft^ (H 2 0) 

%?nftps W co 2 , H + ^STRR « tC^T^T ^cr I 

f^Rrr: 

CH 3 - OH + H 2 0 > C0 2 + 6 H + + 6 e. 

’Tf^tf" ter ^0% sm ^ TO ^Jit^ ya^WURd C%f I ^TtWTt& ^fbWH l W 

sn^fe - ^f4ic«H wrpTi® «f^rTO to o 2_ 'sn^rw c? 41 ^ o 2_ h + 

^I7iw<i ^rtw ^ to *nft <h 2 o) to i 



ffear 8.v3o : f^rm pw 


to cro ftfai.irr: 


3 _ 

2 O 2 + 6 H* + 6 c 

—> 3 H 2 0 

CH 3 - OH + “ 0 2 

CO 2 + ^h 2 o 






























































































































































































































8*0 


JPJm = 


b. PW <Hydrocarbon Fuel Oil. HFO : 4 Wt^t? JCm CW ^MlPl ^!$<£I 4 | 4 h 

(osrrr^r)« 414 * 1 * ^tr *?n 4 44 W csrrc^-^fln^R (tptq w *? i w fE rre 

^HlPl l*WW cafK’RW iiR* 4*TTFW5 v fi ' fehfr l k l 
'SlfalWH *0Pf 414*14 W *?| ^j[CTfl5 ~ vs1^ 1 4 

%>tw ^ to? $*i? trtfcm 

*\m* <£R* ^ITWt^ 4>fibH*l4 %>|M %^T 4T*? 

$*1? srtfNOT ^rjTc=rr ^ilUtwd rn^w 

4m)<J 4*4T *? | WlFTT® CSffWT (CaHg) 

tailw* *£? co 2 , h + ^rm « ^w^Sh ^ i 
$w4fiH 4f44if) 4)4 $14 'stmjw 

4>C4 vst^l^lw C%^ ^fe|(.S?^C4» O 2- 

*tf? e r5‘ ^*c?r *ttfw *#f© gsc? i 

*ulwl» RQi-fJt S C 3 H 8 + 6 HjO- > 3 C0 2 + 20 H + + 20 e 

4»JIC4I& "'i1\biqtt44 : 5 0 2 + 20 H + + 20 e- > 10 H 2 0 

^W£f CW' f^faRlT : C 3 H 8 + 5 0 2 -»3C0 2 + 4H 2 0 

4 'fem cro? f^ w m 100 - iso fwmts i 

^ffwfs<p|, ^iPrar « 3W *tf W9 ^ %TC4 WT-?!^ fW cm (Zinc-Air Fuel Cell, 

ZAFC) TOC? I 'SWCSTKOH ^5f^Y?FI 

^FJST: Harvard University www.harvard.edu. (USA) 




ffear 8.«i: -tp^ w*r 


8.^0 ► 




(Anode & Cathode of Fuel Cell & Explanation of Fuel) 



» 8,*cO | ^C3*r CTOTT ^qjlffTfg, , . _ O 

J. t?g '^Huitfli* ^«i«i <w : ^«sicwM-^ifliw*i cm i ^mi*i cm ^||T4*\* 

Tgcm cw^wtn tot sm cm i 4 m to crot ^ *? ^ 1 4 

wwi £®f? 4 >?t *? 5 ti<pi*cun ^Tf^nni, ^4 44 ^44 Ni to >4 w r smh 4 w t ^n? 

1 Wt^ ^'STO'S 2®f? ^4T TOftWs4 ^TT^K^T W tiRT ^(IWf ^?TT *?T Ni « NiO I 

Ni « NiO Sf^TW ^R<p| 'TO 9 ff^ 1 <*\ fw^j KOH g^f? WJ Tgfw 

~m\w 1 

*l*«alc«M (H 2 ) fw 50 atm m 'mwv w gsgr *?n tH H 2 

OTf m gw? oh - »a? *nw ^ w h 2 o ^c? t? 1 

W5I^ ?t ?UtPTt® v»^lW<l fa%H \ : 

|2H 2 (g)-> 4H + + 4e 

[4H + + 40H“-> 4H 2 0(/) 

2H 2 (g) + 40H -> 4H 2 0(/) + 4e 

*Hl^ 0 2 MTIW 50 atm W ^4d!4> ?s?T *? I sfW^? Wlwi? KOH 

J3Ws *ttf? « $W4 lBW 4 W OH" ^Tt?R W «W | 


























































































































































































?| ftQwiI : O 2 + 4e + 2H 2 0(/) ——> 40H (aq) 

*2$ faf&TO Cm TO?T CTO lfl> : 

: 2H 2 {g) + 40H”-> 4H 2 O(0 + 4e 

<r»jIcv||\b : 0 2 (g) + 2HiO(0 + 4e-* 40HT 

2H 2 {g) + 0 2 (g)-► 2H 2 0(/) 

^caw 4 to*t f^faranr ^ to# ^ <#?f^© 1 $ cro? 1 ioo°c f#m 

*nf*r ?rc*n ?? 1 ^ ?pto to to ■'jror wr *nf?re to 
4 j 4 *i« to w 1 4 i ctoij w®t «rt? 98 % 41?* «*t 1 r>t^ sit? iooo*j^TO^?j?TOTO?t?i 
W? \6M1|WR) ’JOT <7T*r : 4 <grF®t? *£t?®T CTO? CTOS vofo^li? H 2 (g) « *RMT^^f^TO 

o 2 TO <mi<i to ?? 1 to ®fesro srm$s5? <tf??r® SitE5f?TO (Ti) «n^ ?t?T Wte ^ 
41? TOT TO 0.1% Pd <TO 1 TOTO 5 ®f^TO? $*t? Ni *fl^T ?tTOT ?nTOf « *TOpP 

®%TO? §*t? Ni « NiO 41? f^ TO^t ^TlTOf <7?TO I ®f^)!?C4^ KOH ^%fcHTO 
TOT \5fro TOT ?? I 1 TO 4)TO3f TOFT RRiHWlD <# %TO >H«H4#4> ifrfsfeB? *tfr 

TOTO TO ^ l 4}fl* Sfrom ^w^lC* f^TO TO ?T I 41 CTOT? fflarat ^C# fatot? ^pi*r, 

»imi foil ^r i 

O. tw TOPTO? ?C?*T TO : *l$t&&!4l#-«|fS|WM TOT 'S |3|«|H*H«llWM TO ; 4 TO§t? 

fCJPT CTO? CTOT « TOT^ §«TT Pt *Tl^ TO ^ TO I TO 1 ?T 5 J?T %TO 

koh 4i? *tf?<n^ h,po 4 c^ ?i??t? to to to i ctoto TO tort terror ?pto mw 

^%TO 5-10 atm 7TW TOf*f TOWT l 41 fTO Pt TO? 4jpr CTO ?1? 4)??. TO?^ j 

$**f3 TO « H + TO?, OH* TOW? TO ^ TO H 2 0(/) TO l 

tTw Trf&m ?r towtto fatam = 

C 3 H g + 6H 2 0-> 3C0 2 + 20 H + + 20 e"; 20 H + + 20 OH~ —> 20 H 2 0(/) 

TOTT^ 3f^?T? 4T ^TOTUS? '-^Tprf : 4 \®(^|M o 2 TOT TO?T ?? | '8*f%OTf=T Pt 41? ^if^fvsC® 
^0% TO Xw<$ w? ?TTO T^Ql-yl 4>M OH* TO t *RTO ^SRf ^TOfC®? f^RTT: 

0 2 + 2H 2 0 + 4e- > 4 OH - ; ?T, 50 2 + 10H 2 0 + 20e->20OJT 

.-. TOST CTO f^f3RTT C 3 H g + 50 2 -» 3C0 2 + 4H 2 0(/) 

DITTO'S CTO t?f3RJT? TO 5 ! 1?f3RTf? TOlt? ^WTW ?T v n^H^ I 


?f? TO^t itf&m ?r TO?ns cstfTOr ch 3 oh ?pto ?mt? to to t^faF?r- 


«Hiwm» «^ic?: 


CH 3 - OH + H 2 0-> C0 2 + 6H + + 6e 

6H + + 60H”-> 6H 2 0.x 2 


x 2 


2CH 3 - OH + 2H 2 0-» 2CO : +12^+126; 12H + + 120H'-» 

TOWS ^*RT RQml : 


12H 2 0 


0 2 + 2H 2 0 + 4e-» 40H”.x 3; 30 2 + 6H 2 0 + 12e-> 120H“ 

.*. TOST (TO f^faFBT: 2CH 3 - OH + 30 2 


> 2C0 2 + 4H 2 0 























































































































































8 ^ 



<r* : £j!<j>F ®4 ^r -^ifjiw ^rrt ^HR frr 

*lilt»1lpM-'a(fa|MH fW c=ft t 


$ wr®R ^cft ppf snff^ mirkr ®t%r rkr w Ni sm ^ifa!fow> 500 - 




75o°c wsrrara ^frt co, h 2 'Q co 2 wr ^ 


Ni Ni 

CH 4 + 2HiO-» CO-, + 4H 2 ; CR, + H,0-> CO + 3H 2 

750°C ‘ ' 500°C 

4 f$C>1C<t Ti *fRR f§5W *flv *TR *HRf 0.1% Pd ^ <1Tt3J<r ^BT Ni 

*rr*<r 'strait 1 ^rrtw Ti f*sj^ *Ro rr 'snw 0.1% Pd srr a® §*r 

t 

Ag *fF$<T RR W Wf sffiR I ?WUjMRl> fSFHR MgO <33i RRR Li 2 CO,, Na 2 C0 3 

« k 2 co 3 hrRsr ^ wr em^ 1 

'efflWR vb^ICiM TOT CO « H 2 C0 2 « 0 2 IR afPW 4RKRT 33T | 

'St^^lWH RfaRFT : H : + C0 3 2 '-> C0 2 + H 2 0 + 2e; CO + CO-f"- > 2C0 2 + 2e 

■TOrm ftfaRTt: 2C0 2 + 0 2 + 4e-> 2C0 3 2 ” 

.*. ?m cm ft few 1 : h 2 + co + o 2 —>co 2 + h 2 o 


» 8.^0.^: ^crn CTO 44 h*M (Efficiency of a Fuel Cell) 


or com ^5% <rmr#Bs ctor <w^ 60 - 70% 1 w %r^ ^ *wr *tr^ 

«mr 60 - 70% arc 1 f^¥ ^r®t m rr ^ «f*f 1 4 ^R smr 80 - 85 % 1 

_ , 4»x»<M*r R «f^a, *i% 

<e«i<n cRC«n<) t| dMilft* 


_ AG — nFE^re 

dUftiFT, AG = ^ = - nFE^r, dRU AH = - 285.8 kJ mol -1 

.-.AG = - nFEppp, = - 2 x 96500 x 1.23 = - 237390 J mol' 1 

= -237.39 kJmor 1 
AG 

.-. ri - 777 x 100 
AH 


- 237.39 

- 285.8 


x 100 = 83.06% 



WgtlBR^OTCW W3 



(Structure of Hydrogen 




PRT : 4 wtfta *F2FT (7TCFR *TR ^CSSflRR fOFT CT®T ^3 '^FTs dl1& Sj^OJalW - 
«iA|CtM ™ i $ RR ^ ^ >5^ ^TFTfR ^t^lt'Srw « i 4 (TiW *RT^ 

W atWtC®? ^fRRRT, TO - 4?r Ni *TtfR «f1W I ^TR 

^?rr 4(?st RRRRT ^R 4)^ ^TfWf R?Tt Ni « NiO ^HTI 4TTOST Ni « NiO £f«RR *fm 

RRRTiR I 4 fcRT KOH TOT ?Nt l 




























































































































































^.C& I WM WW (H 2 ) 50 atm W* pF WW 4mt gh 4) H; jgFljCgg 4K7T CSCT 

Wf oh am ^rrcsr ^oj h 2 o i 

4f=tt^m> to(to«WM mT KIWI'S '»^f«« ftfeRtt: 


f2H 2 (g)-> 4H + + 4e 

4H + + 40H“-» 4H 2 0(/) 

2H 2 (g) + 40H"-> 4H 2 0(/) + 4e, E° = - 0.83 V 

*H|\:y<r> 0 2 miW 4p^ 50 atm ’5T' p f 

^?r i ^C®F 4rw^5? fe^R'sw koh < ttfe to 
^im %c«miBw a ^nw w oh ^ttr 'to $rrc^ i 

faffed : 0 2 + 4e + 2H 2 0(/) -> 40H“(aq), E° = + 040 V 
valto^Rm ^Tsjfsf?* R0Hllt4» C^TT^t 4^t«T C4>14 ftfeRflfe : 

: 2H 2 (g) + 40H“-» 4H 2 0(/) + 4e 

•. o 2 (g) + 2 h 2 o(/) + 4e —> 4oh 


^IsieJBL 

'--r* ,r 




IT 

* 

JW* 





» 

* 

IT 

* 


qfaiWM (4lt) 


f 



w to 

<#r 

fe'fa'T 


'oUlWf® 




feU 8 : 41$05rc®H cm 


2H 2 {g) + 0 2 ( g)-> 2H 2 0(/), E° = + 1.23 V 

*£030^4 wm RfeBlH ie ff^ >i<j|^ *tffe feCTW 1 4) c<pM 4 «T ,p f4tMf 100°C fes'tfF 

‘ ! Tlfe ^ | 4 Vf|®*iC4> ^T^sr?; 4>C4 V|3l^\s 4>C4 «g*T ^flfeCs ' 5 ft% c f^ <K3 4R3> ^fe4BT <04414 

w 1 4) c^ ire m Naffer wat fitirr 98% an?r 1000 4m 4 mm ?mt 4t? i 



^ftQgtCBW 'fGff wi* (Advantages of Hydrogen Fuel Cell) 



^i$cnti«M cot <m*r fof 4 R 4 T i tw- 

s _ ^ 4mm %£cw <mr1 ifl? fe‘ ! fsfra ffes^f ^nfe <iRit<ic t m ^nb gr i 

4. -MUMWIMT fWf^f? I 

’t# - 

a, Afe ' tihfCOR ^4*T CTCT W5T gfT?T 98% J? T# *11^; (?NTgT ^?T 40% I 

8. 41 CTO C¥H??m ’ffecn 7 *! ^fe|?TKF i Wf 411^35 i 

e. 4# fnt wr i 
'to. c^fef i 

h. ^wus ’•pf g^®r to ^tr t 

lr. t 

io. e-^ f OT I ^TT ^4 41^Rr CsR^W ^(#4 ^T I 

i : <£&$* OT*r H 2 to 0 2 RQft«! ’TOT fegjT 1 *ffv ^PW I Ctolct «ulcHI« »Rr>tolw H 2 to 
tolij^nlw ^r-JIOBM flf#» 1 S.T.P cs 100.8 L H 2 *BPT 15 ferf^fe *TOT RfeRJT *4^ $**1«r ^5^ 
^ tjpt ^H?r ^4 i , , 

■ WIWIW f?feR!T : H 2 + 20H“-» 2H 2 0 + 2e 

\alto^lW4 RR>III : 0 2 + 2H 2 0 + 4e-> 40H 


t^r^^girgito : 

i. ^tan*»4 ' »wtR4 4mm #nr«j fHife? 
^rnm cnfe jj[R4ierH4 c^t? _ 


















































































































































































: fa#3 m 


8^8 

1 , IF = 96500 c 


S.T.P C* 22.4 L H 2 = 1 mole H 2 
S.T.P 100.8 L H 2 = 4.5 mole H 3 
1 C3f®T H 2 4? TO fagj* 2F 

4.5 cm H 2 43 TO 2 x 4.5 = 9F = 9 x 96500 C 

^mr ^nfa, q = i x t 



9 x 96500 
15 x 60 


= 965 Amp. 



fatWTO - 8.^: 

♦ A , ^ 

5. fOPT CTOT H 2 <fl 0 2 Rf44ll TOfa^.^^W^TO I CTORTORt'S wf^UlM H 2 « TORlS 

^fllWW Sffc 33 I 25°C TO 13I TO 50 atm MW 146.7077 x 10' 2 dm 3 H 2 ^fTPT 10 fafaS- TO RRmII 
TO?T fi|3l?33 «T¥ 3R fa# 3*3 I ^*3 : 965 Amp \ 


4. 43# 3*1313 C3W H 2 « 0 2 fafTO TO faijPt TO I S.T.P Co W TO'oR H 2 C3 15 fafaS TO RQhII 

WT^#; 031MR 3^ 313 643.33 Amp TO? : 67.2 L I 

«. 43# ^£33 OTW H 2 « 0 2 RRWII TO fa^ *1% TO I S.T.P C© 89.6 dm 3 H 2 TO 333 TO 'StIRns TO 

$W3^%03tt33 *p$ 3R 950 Amp TO? ^S?T : 13 fafafc 32.63 C3CTO | 


8. 43# yGl®! C3W H 2 'G 0 2 RRmI fa'jln ^Wjf 3^3 I M4c*N ’SUtWT®' H 2 'S <£]tWf® 

0 2 Wtf^o ^3 l 25°C TO313I13 45 atm MW 3.75 mol H 2 TO 20 fafa& TO RQhI 3*TO 
03ft?3 3® 3T3 ^Wrf ®feW3 3 K *y#lt Ni(NO,) 2 W CTO Ni 3F* ^ M« 4H^ TO ^ Ni 43 
<#3Flfa#3R | (Ni = 58) ^33 : 603.125 A, 217.5 g Ni I 


e. CTO1 43# TJC?R CTO3 TOT 1 atm MW 25 °C ^miajRf fa$#3 HJP1W *tA«1 4*41 TOI 1 

i • * w 9 * t %, ~ ^ •* I 1 ’ .+ 

13 

C 4 H 10 (g) + y 0 2 (g) -» 4 C0 2 (g) + 5 H 2 0(/); AG° = - 2762 kJ moF 1 TO C3W3 WT ^WpW TOR 313 fa# 
TO I [§TO : + 1,094 V] 


fc. 43 # ^nr*r C3W faror (ch 3 - oh) ^i»nR f^wc<i 4^ o, cv Rww 4 )'<am w 331 

CH 3 OH(/) +10 2 (g) -> C0 2 (g) + 2 H 2 O(0 

25 °C WHMIil CH 3 OH, C0 2 « H 2 0 43 SRH 33t3FW - 166, - 393.5 « - 237 kJ mol " 1 I 3f3 

ft3HW3 2RH TO 443^1^13 3H - 726 kJ moF 1 ^3, ^C3 ft83 PPlIB* 3lf^ WM W? [^93 : 96.625%! 

3. 431^ C^fW H 2 « 0 2 Rfaraf TO 3% TO I C4JR33 3JJIW1® H 2 « WWtW 

'sf^'lUlW 0 2 ^t#» 33 I STP Co 67.2 dm 3 H 2 15 TO RQhII 3RW 2RTC34 ^ 3T3t¥f3 33 I 

l &53 : 643.33 A] 



pH fslUlMH C-MHl iticln pH 44 m C#W 



C^RRt 03W3 pH 3R MC33 (2TOT 313133 2f3f®F3 Tjfl» G#tCo W3 TO 313 I 331- (5) 

vof^m 33 'S (^) 4t3^-^13 f3W*f3 3M^,1nlw^ *!S# I ^fe^MTO 3®T 33^ W313 M3 £R43- 
(^) \o%M3, (3) ^44.15/^13 (3) TO ^f^M3 « (3) 'srl^teH ^%3l3 l 

^itOTSFT «%313 313153W3 pH fa# 3TW33f^ « ^f33rSrTO fa3t3 4 *33#3 TOTO3T TO ^Tf I 





















































































































































. 'SIT. (VI <W)-a8 


rrrr 


8C*tf 


*J$(lhl»H #SHWtS^ pH fafa : 

* * 

i. m 5 ?m pH Rto*r w<r ai«n*H tore to Rrei gitorea *m 

^l%*eniw ^to Rfa i 

1 atm rcr fasqr h 2 RPtre* toR to srfr Itor Pt rtc®r nr rere Rto’RT ^ i -snfto *tt® h 2 
mm * h + m i area Rtofto >iiwim^i ^ft wat t wr ®f^iafi5 wr 

\5. ISW ^fc^lOSH 'sI'b^Rfa^ fato RwM ^JIWIPW 3R RTCR KC1 43f 

tp^ aarea R*nre ^ w t *ra# *pf rena Ma w i kci OT£a RmR t^roEr® 

'jfD <('®> <t><Tf^ *p(.«i t < Plc*it -sifti ^ RT I 

8 . ^ara RRirer ^jtorea v® 1 ^bbW 4 ^t (emf) tor asa i « ^torosR 'sf^stwra 

SpTH" '■st'tfsflh RR "^RT aat 5 ? t 

’t'Rt : C*mfc Pt, | H 2 (g) / H + (aq) II 

•fa*f«*|<P *)l< 5 il(>W I 

at, Pt, | H 2 / H + (aq) II Hg 2 Cl 2 / Hg. Pt 

25 °c ®miaira 4 re>rrea a^, 

E c^m = E p, 1/ 2 h 2 /h + ~E (?niwimi, wf) 

(4j i w i w*f ®f^rcaa wr-fer rir to - 
^1 



fpar 8 .«® : fftOSTWR ®%Sta alar pH toaa 


maat, Eppm = E^ictipw - E P( , H + */ 2 h, WMW « *l^ciaIcw vfcjluri fi*tlsH I fR5a fa® ^ l) 


AlStlhlttM t|WfditU5a to* : e h - e° h 


2 . 303 RT 

nF 


log T 


H + 


AH 


^RTCR, H 2 *m 1 atm. ^ H 2 = 1. <fl^TPT, E° H = 0 n = 1. 

3 303RT 

.-; E h = — - log (H + ) = - 0.05915 log [H + ] = 0.05915 pH. 

fatop arista, aatrenreR ^to^rea ^snaa toa, E ref faare aar re^irea ^n>m* arera rr 


E — Eh — E^f * 0.0592 pH — B re f 


^T, 0.05915 pH = E+ E^f 


E i<p\n ' E ref 
" pH = 0.05915 


R 1 R — 0.3358 volt. 


E c^w — 0.3358 
• * pH = 0.05915 

4 Tfftof CRre^ rtotosarea pH RfR %RR aret RT? i 






































































































n2| 


S^'is 



fear 8.08 = pH TO 


pH fit?TC?R nw tut g^m pH : 

4#i3lfe : ^>h<sih ■3rrc«r tot %?r tocw i c<tot gspT 

groR p h to grots froRW? Trot pH f*5R tot to^ i p h fW&R ggo roRfr^ 

cro, to tot ctot tot gsm pH to grol* ^Rwjoiw 1 g*fsr tot to i 4 to ron to 
f^ag f ^fi fg arm *feTO i g jrrg «fegrorcR tgfSffe pH tort groR tot ^ror to i ?itr \ofVftlCM 

$*rfs*Jt&S TOiR %*R STOR TOTO ftsfc I 4£o 72% Si0 2 , 22% Na 2 0 « 6% CaO TO fsKR TOTO l 4 

snoots w? from^ wfl to wfro h + *tor rottfaros ftor tot^ tos i p h fgTOro toj iwoiw 
f®«i$g gtw sr g« h + ^nro? tow *mwI3 p h to £R*fa to? i tor ^ 

CotW&R RTO? e.m.f t?4?T TO? fgTOFT £RR TO? 4?R \5TR WTO e.m.f TOR gg*feMI«|M pH TO? 

rTOs to? i r4r c^i^BPiUiwu ?t%r sr?^r ^to c?, cto^hr Rows to to <gf4ts grot? stor p h 

4? TO fTOTOf TO? I 

aiww^fl rotTO* $tor = % ctor totosr hci grot i cw 1.0 x io 4 m, 5.0 x jo 4 m, 1.0 x 

10~ 3 M. 2.0 X IQ- 1 M TOS. 5.0 - IO" 3 M HCi gTOf I TOST 4 TOTOSR TOpTT vm*imU H : S0 4 grot WSTO 
NaOH gTO ^TOT NajCO, gTOf i 

WRr% ITS-#* 250 mL fw? (2fi>), pH ft^R, «TO CRTS^T, TOT5# fatyfo* gsjTOR? gTO$r TO TORT) i 

i. p h f^isf&w fagif®?* §ro? tor ^ to ronftf% 

fayfW gsjro tor sr i Rgjf^R giter 

TO? f^5 ^8 gs^TO f&RTOST TOSTR fSRT i 
*. «£i?5fi> TOT pH TO g?R? fTPT of^tRR 

pH Wtwd sffwwr to gt^s i 

o. ■'Tlt^T^R g^^TRi ^PRT R'Q l ^ g<5”C c f? gt*fT ffPT 

«f^RT?[f^R ^fro pH t^tTR? (RTOR? CRR 
R8 i *ffe TO iflOT g?r^ pH gR f^RR't gg l 
8 . srm g<R £TO^ TO ’fllw 

*nfg gRT oiwRtoi t^r fro ^3 ^rr wri ^rtor 

gro? pH TO TOTO TO RfeTRRIR affTOWT 
(Callibrate) 5>(.<1 R'8 I 

















































































































































































®f®^?TO? 8^? 

<t. ?tpt ®fe??t?c¥ to <#■*!#? g?Ft? tot f?r® to pH ftTOr? c?r*6p? *nfc cror to ?rro c=rrt»^Rrj 

'is. *£14^ ®l!3'S (3<pf5 7 T CTt 1ij‘ TO I 

*lH*lH\o| : 

>. pH fafcrra? 'eiwi'srw *iftor to f?c® to i 

*. gTO? pH ^ wt ®tf?T TOH 5 TO? pH ?t? f?*f? TO pH Pll»WW 3ft ® TO? 

(Callibrate) <PW fto® TO I 

v*>. £?£?? pH ftr'fc?? ?? jfpf *nf? ?t?r fcr *rfter to ?ttoi? 

toItotoi 

4 «u<$jfN *iftar etc? ^s^roTt 5 !^ *n?*mr- 

>. JPT (Glass electrode) : ?*MX*(*fl*r *ll v »*il (.TOug-i ?t?f £®f? <4 <p 1T> <p|t> TOT ItTtS 

yh*imn frot ?to o.i m ??ron? hci g?? c?ro to i ©t? *rrf? ftsf? tfto ?*f$? Agci ?t?T 

TO' (Coated) 4 STOfa TOT $?C? C?TOT TO I <4 «f^lMH CW fcsf? TO TO 72% Si0 3 , 22% Na 2 0 « 
6% CaO 4? TOTOTI <5 CTOC3C?? T®®? ftc? TO H + TO^T TOfTO ®?C® 3TC? l 
4 'ol^vt'tlWU *&? : Ag(s) / AgCKs) / HCl(O.lM), tfl? CTOC?? 

*. farfTO (Reference electrode) : C®1C?T ®ft?TO? R«Md ?T? 4? 5?FT? TOTOI? 

f?TO%T l CTTOT 4W 'ofi&WIM? TOP 4 ??C?? ??l?f? ^f?*?? TO ?t? ?T | CTOTT 4?^ TOT? 

\&fe?iq|C<H ^nc*KT CTOTT 4TO ®T®P?TC?? ft®C?? 'TO f?# TO? 3C*iftH TO I CTO? v&T^hUlMd ft®C?? 
5JH 3fTOTC?? ^CTOtT 4? TOT C? TOT? ®f®TOT? ?TOT? TO TO?lTO CTO ?&? TO TO ®TC^ ftctf? 
'©f'bX^Nl (Reference electrode) ?*TI TO i 

f^fTO teifort l d ijt fifTO I <£&$> 3tt?ff? troro ®f®P?T? CTO 5 ®# ftc#^ I 

(ili) ®T^??I? (Primary reference electrode) : ii| istl^ft ^f®??TC?? ft®? TOt?f? TOt 

TO l «m ^itcStCTO ^TTO «nt?ff? %tfTO ^sfewTO 25°C TOTO? « 1 atm TOT Pt ?TTO 0.1 
M HCI STO ^fro lit gro 1 atm TOT H 2 TOT TOP? TO^T ^CHalCet'^ ^“T? I 2fTO 

^f^TTO? fa»C<M TOT TO TC? Iror 4 TOTO^ TO?fro«lC? TO 5f? ^sf%??nTO R«c« 

TOTC^TO?TOTOi 

\»(^WlMd Wf: Pt, H 2 (l atmJ/H^Cl.OM), ^ TO, E = 0 I 

(iv) wcwtR Rc’l'Pe ^%TO (Secondary reference electrode) : ii) <TOst? f^RTr*^ ^sI^tTO?? f?TO 

toTO TOtot tot to ?ti i?c?TO «%tTO toto ^ *$ cro ?kro ^?to froc?? 

TOT f?# TOT TO t ShITO^TOFT : TOCTOTOT ^W^dal®, ft? '4iltCigl? tC 5 ^^, tTOTTO-iTOTTO ypltllt® 
twff? I «TfWTC^ £JTO ^itCiJalC'SH vof^it^lw? t^TOT « TO?f^ ^TOto ft.CXM 

TOTOTOTTOl 

TOcniCTO , $^WfCTO SW ; Pt, Hg I Hg 2 Cl 2 1 KC1( 1.0 M). 

(v) grot? pH TO : CTOPfTSpCTO ^itii&lC'SH TO? (H + ) TO ^ltstf?TO TO? [H 3 0 + ] *5? TOTTO TOW 

®r?rfTO toc^ grot? pH to to i 

pH = - logio[H + ] TOT, pH = - log 10 [H 3 O + l 
dlTO, [H 3 0 + J TOC?? TOM g ionL -1 ?T moIL -1 4TOF TOt TO TO I 

(vi) pH t?^T? : pH fsiftt? TOT® ?C^ ?PTT?fTO CTO l TOT f?®? TO^TTO |?X ^ 

TO? 4Tfr?fC?? ®fwf?l^ r*(Cb-H> ttww TOf?TO I c®T^f?ta? gt TO® ^nm # ^ ?TC^ t 

CTO? ?^?g?m TO? ?T TOT 5 ^ TO SrTO? pH TO I^TTTTO? ?rfa TO^T ^3 TO^ ^f^T® ??i% I 


























































































































































































































8^b- 

(vii) m oil's pH ftlJR (Glass electrode pH meter) : 'sil'sls pH ftiJlw C«T1>ftT>TCTO 

wt% *tt tot top# p h v fro- sr# tot to i 

4?# JfW « 4?# 2 JTO 411 til«<1' WTO 4 CTO I^T TO TO I 

^fepflPW PtOr-W «f^!4 TOf TO l ^ Volty-RlHW OblWGlMil TOJW TOT TO I STPT 

^fcTOtWT JPT TOt& f?CTOTO l 4 TOR TOT 72% Si0 2 ,22% Na 2 0 « 6% CaO TO faiR 1TW I 

RpfRPFsTW WRT pH TO W 5TOf pH ffifcCTO £W $C1 <kG!'S ^fTO C44^1SW ^jfwwT TO %® 
TO | TO ^ 5 fRT pH TO ^ RTO OT'R TOT TO ®f®TOP#W ^fTO t*=*tf|M 4 *# CTO TOllG STO? 
pH *THW MfTO TOT TO I 

pH fa^tcro totTO^ wp#w tow tot to = 

Ag (s) IAgCl (s) l<1.0 M) HC1I ifh^T'^STO KC1 (1.0 M)l Hg 2 Cl 2(s) IHg. 

#W#R 5TO<r pH TO PKt*U CTOJ pH ftrSlCiM TO TOl& srfWTO'T TO TOP# 5TOPT TOT ^fTO 
<RTOT TO l CSf^teR f^TCfT CTO 1 TOP# STORT pH TOW CTO WTOT TO I 

(viii) pH tTOrr W5TW<W#C3$ TOC'S TO : WtWT ^RTT TOTO pH TOW *#TOTO OTI TOflt 

pH filTJtWd TO 'SI^W W pH fi&Ht* 4JlfiyB TO? TOTTO TO I TOfncgt# TOT 4, 7 « 10 pH TOTO 
frof& TO*f TO? STOW ft# TO WS1TT TO I TO ^foTOWT TO * ri 1fw ®f# TOT TOPTWT 

®^TO(RSTTTTOl fiWTO pH = 7 TO?TOTOSTO? TO fcllfliW slfkWTOl TO (RTOTTO I ^T®8l? 
TO^btW pH = 4 TO* pH = 10 TOTO TOTO 5TO? TOTWT TOt«W sff^TORW TO <RTOT TO I STO 
TOT erfTOTOI WOT pH #Bf<# ^RT TOTO pH TO tTORim TOT TOffefW TOC? TOT TOT TO l 


« 




TOTO : TOTOJW^t14iGH <UlSlR ClWSTOTsJCTOTOl nfc TOTS® ®f^WHr I 
TORR: TO TOIW <®W4iH gro CWF TOT TO I *tfl»*RW'5^TOl 
TOTOTtUS : TO CTO tyTNfiOM Csrf&TOft TO MIMIC'S' I TOTO96500C I 

TOWP® ^?JW : TO TOf’MTO TOR TO CTO^S uw *t7W SRlfTO TOW fcVR ?T *#s\s 

TOC# #TOW ^S% 4Pl!flfTO ^m TOT I 

CTtCTO lf3RI®T : C*r CflttTO WrtTO £WWT WT C#f TO TOR t^TO? TO TOST To OR TOST C^fl 

ifanr i to c*r ctTO toto st^wt tstwt to to to^ Rwh to tost c#r tos. tost to itSw i 

TOR^TO :TOTOT5%*TOWTO*T^%TO^lTTO?rltW| 

»tp?tt ^fTOT01 i nr^pf^TTO tro^r toto sitoto TOrora «i* c«fw Rro f^w ftfihsr ^rrwrw 
To; tfl fiRstw if3nti»M f 5 ^ tot i 

CTO : TOR « %fTO fro IT^jt CTO l 


WT Wf : 'STTOTOR TOT TOW ^T?WCTO TOT ^3^ fTOTO TOCTO ®f^ fTORT CTTO KC1, KNO ? , NH 4 NO 3 

tWTfTO TOTRT fsrfjW S?*T 'sf^' U TOjf®?T TO> TOT^ S*?j ’5f?T "^«TT TOT TOT 'Sf^WRTOR "TOT '5c^|'b|t< Tj^RcTJ 
TOT TO I *SW *RR CTf TOTi 

t^TST^: CTO ^T TO51% ^R^ItiM ^TTO TOIflft<J> ife Rf^W iftW S'TOIW RilWdf TOT I 

^ctn ci*r: fwr cm tott § 3 ^ 'mro TOfw nrw^rfw cro t 4 cicro ^wr %ro h 2 *ijw, f sito, ^rcro, 

UT%T ^STftro TOTO TO TO I ^ CTOT TORlfW Device ^TfW "ITT TOTCfW 

TOi«fi's "TO - 1 










































































































































































































































P3II 4 wtrere frtiffrg gftff#r 



«Htf (Creative Questions) 

-I k * *V (*« J *l! !«!■■ * fr IIII IffilMtkMtlll V » * P 9 If Mffifti T ******* I*#* *» * I » * + is ■*■ + * ■ ■ ■«-**■* I P> »!*■■■ * ■ ■ ■ P P “ ■ ■ 


. T ........ i 


■ .......... . 


o 


v5 


* 


«r. 


*r. 


-<g)- 


' 



M 




— 

W.M' 


v 2 5°P»"-»; 

CVM'ClaSK*? 


EW - 0.88 V 


E°m'/m' 2 * - - 0.54 V 


Sfsjt'f H-#iW % ^ 

gfsrM 5 f c RT <P? I « 

\S4Hw?r fwr^r fw^iK ^ffeficg wr <ftot < trca <tnt w f^r 

W fcm I (E° Fe/Fe 2 + = + 0.44V) 8 


A 


B 





icr 

Zn 


*. 

^ * • 

f _ - 

V V ■ 

V — ■ 

i m « 


- - 1 

* - 

- - 

•"0.4 

MZi 

I?'* 


c 


Fe 


.... 

• — —■ — i. 


-0.5 M F?*H 


Cu 


0.6 M Cu I+ ' 


EW = 0.76 V EW* = 0.44 V E°cwc.i* = - 0.34 V 


's^Rcjr^r ■%? 

f*rf$RR 4illS|fol «fwtf^. ^rwir ^ l 

b 'srwr c 2 <pR w srrsr ^ xw? 

c^r Tjfl> ^smr <mw< emf ^ ^rfw fem^r ^<r 


i 

* 

8 


Z3 


1L 0.2 M 
Zn^JrW 


1L 0.1 M 
Ag + 5^t 


B 




i 

* 


A ‘ p rn3RT 5 ft^R 'SililWH *rf?TSlT c ft<£ 30 faMiS TOT W 

a«b ^rtsar ^rtapw zn « Ag « *pk Pf w ■■wrf^snR 
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8 I Imumi «v*t> < J <}— 



■<J>. * 

*r. ffR'f ^ i 

tf. c+UlU* ofebbW^ <scq^ 'sfH fi*iH ^ i ® 

^T. ^ ■‘113# Wt ftffi® ^T W ^RsTOFt? CTO C5M3 Wt*!® foS*°f ^RTI 8 

t Ag(s) / Ag + (aq); E° Ag +/Ag = + 0-799 V 

Cu(s) / Cu 2+ (aq) (0.01 M) ; E°cu2+/c u =+^0-338 V ^ ^ 

25 °C ®T ? Rt3T?r ^ WT ’(ft 5 ® 9 tTI«Te|f^ s c<t>Rf53 ®t®^D|q^ <5C°1<3 ^TRWTt I 

pH ft? * 

*r. w cte «Rrfsnmr ?rf5tfa ^gfw 'g*Hi^*i4> ^IpW ^ t $. 

sf. C^t^® Ag + ^!*IW4 wnajt ft'fa ^ I ® 

^r. \NfHw?r c^iwii *ifa4*.wsi c#*^ ^ i 8 


H 


> l 


<^R 4 tbfH «$; (M u It iple Choi ceQu e stions) 


© 




h 2 so 4 Ts^hr g^r 4.5 a ^ 

qd &|q*il "MW 1.0 g RwilRjW? 


© 25.25 
© 39.7! 

48 t WE g 
© <t®4 
© %W 


® 37.95 
® 49.65 

© mw ^wera 
® wi?^ 


« I E° c «rtV = - 0,34 V « EYijij/H* = 0 W 

2 


sjlSv* sjprra^p c^iror ^ k ^ s - 

© Cu(g)/Cu 2+ (aq) II H + (aq)/^H 2 , Pt 

© Cu(s)/Cu 2+ (aq) 11 H + (aq)/H 2 ( I atm), Pt 
© Pt, H 2 (l atm)/H + (aq) II Cu"'(aq)/Cu(s) 
® Pt, H 2 /H + (aq) II Cu 2+ (aq)/Cu 


8 1 Zn 2+ (aq) + 2e -> Zn(s); 4 ft0WW 1.0 g Zn 

© 1475.98 © 2951.97 

© 5903.95 ® 11807.89 

<t i *Ml4tCM ’jiflc-'f a|®tR® 'TO'— 

i. ^fSRiwr 

u. 

iii. ^*WasT 

* 

© i ® i o ii 

© ii 'S iii ® i, ii O iii 

*| Fe(s)/Fe 2+ (aq) (1.0 M) II Cu 2+ (aq)(1.0M)/Cu(s) 

C^ISs I 4)Hfl l W I RflK fl - 

© Fe -> Fe 2+ + 2e © Cu -* Cu 2+ + 2e 

© Fe 2+ + 2e -* Fe ® Cu 2 * + 2e -> Cu 





















































































































^5%<F3rreR sol 

le I Fe 2+ /Fe « Fe^/Fe 2 * ^ 2)41*1 Rwt«*t 

R«t<H 4H ’WRFW - 0.44 V « + 0.77V I Ufa 


H I Ni(s>/Ni s *(0.15 M) II Ag*(0.2M)/Ag<s) C4TC44 
^«>fw w W? C44H4 EV/a, = 0.799 V; 
E°Ni 1+ /Ni = - 0.2S V I 
©0.549 V © 1.049 V 

© 1.059 V © 1.0659 V 

hr i f^Rrnr -ufsifaw ^>M<(.S 4 T < 14 ^ 44 - 

i. UCIO 4 

ii. LiCo0 2 

iii. LiAsFf, 

fttM C*pH 1»* •'l&'P? 

@ i © i « ii © i « iii ® ii « iii 

k 1 wob sitiilw) 41*11— 

i. mum Smash 54 

ii. §ti«nR 444414 45445 44 

iii. WVMI tT«W$f* 4M CAlWsf W5T 100% 

4144^44 

flwa 

© i « ii © ii « iii © i « iii © i, ii 0 iii 

>o t (4 fiis SwsSri ij'it'i fiR3*f ’414 ®IC? 4*TT BIT? 

® 'SBipn® © ahwiw 

© \5fftj5fa © *tfs4ifl 

111 Al, Cu, Ag « Cr 41^ bMltH 4QWPSH SF4- 
© A! > Ag > Cr > Cu © Al > Ag > Cu > Cr 

© Al > Cr > Cu > Ag © Cr > Al > Ag > Cu 

4B414414'S l«4*att?}4 Seal'S ; 
414 # catcw *|&4 1 m Nici 2 a4t*r 

Ni 4T|4 41® 4144 | M ZnClj SBW Zn 4)^4 4Fs 
^IMl | ®r<TW 414# C4J 5M 4*5?? | 25°C 
Ni 2 * « Za 2+ 4(4 145(144 f4®4 4413FCST - 0.25 
V <3 - 0,76 V l 

1 * I *[8 C¥|CT4«W WW R«M4 BH- 
©1.01V ©0.15 V 

©-0.51V ©- 1 . 01 V 

MSI C4tCT4 4TO4tS RQhii 4W 1 ~ 

© Zn 2 * + 2e -» Zn © Ni 2+ + 2e -» Ni 

© Zn -> Zti 2+ + 2e © Ni -»Ni 2 * + 2e 

is i fe# *m BsrfBm a, b « c <& aww fern 

fi«t« 4H 4Vtt3FFT + 0.799 V, - 3.045 V « - 
0.44 v wfawiRr fie?l4*l ^514 4$<f apr 
^C*Tt— 

© A > B > C 
© C > A > B 


Fe 2 *, Fe** C4* Fe 414344 4T4* 4tt4 4!4T 44 I ^514- 
© Fe 2 * 414 4 I 44 R 5 PT n\m 
© Fc' 1f 4)4 ’#SfR5FT 4TC4 
© Fe** 4)4 ’ifeW^ 4TC4 
© Fe 2 * <3 Fe 5 * 44 «tfeW ^14§4fe 4f^4 

1^1 25°C fefflait4 Fe « Ag 44 2|i||«l R*rW*l f4®C44 
414 Fe 2 * + 2e -+ Fe, E° * - 0.44 V 

4)41 Ag* + e->Ag, E° = + 0.80 V t 
%E4 CAM RQwill& 4&C4? 

© Fe i f (aq) + 2Ag(s) -> Fe(s) + 2Ag f (aq) 

© = Fe(s) + 2Ag + (aq) -> Fe 2 *(aq) + 2Ag(s) 

© Fe p+ (aq) + 2Ag + (aq) —» Fe(s) + 2Ag(s) 

® Fe{s) + 2Ag(s) —» Fe 2 *(aq) + 2Ag f (aq) 

ist ' 5 ^cw RQmi 4f4? '®iui4 am ten 
f4WC44 4H Ra> ®<spr 44t ^C4t- 

(i) Ni 3+ ♦ 2e -»Ni (E° = - 0.25 V) 

(ii) Ag + + e -> Ag {E° = + 0.80 V) 

4RW31 to4 C+H !4f3BItf5 4&C4? 

© Ni 2+ + 2Ag —> 2Ag* + Ni 
© Ni 2+ + H2 —> 2H 4 +Ni 
© 2H* + 2Ag —1 2Ag* + Hj 
® 2Ag* + Ni -> 2Ag + Ni 2 * 

Mr I ^tE4S%8l?n®H®(C4«1H?t- 

(i) C®ro 44# C4»1CT4 45jrC8rpE '5fes;4rC44 filia l : 
Pb0 2 + S0 4 2- + 4H* + 2e -> PbS0 4 + 2H 2 0 

(ii) yltaiw ?cm f^awr: 

2HjO(l) + 2H*(aq) + 4e -4 201T(aq) + 2H,(g) 

(iii) Pl^4l»l C4STC44 45J1W1W «%ff^44 fsfelt ; 

M ji0 2 (s) + Li f + e LiMn0 2 (s) 

f^c&^ t^Hly *i(W? 

@ i 'S ii © i ^ in © ii in © i, ii ^ iii 

(i) Cm ^l^tr ^T1CT¥ f^RTT : 

Pb(s) + $0 4 2 "(aq) —> PbS0 4 (s) + 2e 

(ii) ^l?f^1C'£T-T pn 
: 2H 2 (g) + 40 IT(uq) -> 4H 2 0(I) 

(iii) <mm ^rrrOTw : 

Li(s) —> Li + + e 
%5?T wi*if5 
@ i 'S ii 
© ii W iii 


® C>B>A 
® B>C>A 


® i ■'« ni 
© i, ii ^ iii 
























































































i h 2 - o 2 otw ton ftftrfit ??— 

(i) 4H + (aq) + 0 2 + 4e -» 2H 2 0(1), E° = 1.229 V 

(ii) 2H 2 -+ 4H + + 4e, E 0 = 0 . 00 V 

C<frHfl?4 ?WX SW=f ^ '5J*Tt— 

@-118.6 kJ ®- 237.197 kJ 

© - 474.39 kJ © - 948.788 kJ 

*i l Zn(s) + Cl 2 (1 atm) -» Zn 2+ (aq) + 2CI~(aq) 

•it f^Rmr ?W3to c*tm «rsn*t 'ftfi&ww 

?®1 = 2.12 V t 

?ET *i lute's 

© Zn 2+ qitlMfl 

© zn 2+ w< ?c? 

© cr w* vr^ianw 4!^ics ?c? 

© ci 2 ^ 

^ I to? cm *0- 

(i) Zn/Zn 2 + (1M) II Cu 2+ (1M) / Cu 

(ii) Zn/Zn 2+ (0.1M) II Cu 2+ (1M )/Cu 

(iii) Zn/Zn 2+ (1M) II Cu 2+ (0.1M)/Cu 

<4 C4^? BMffa '»|\?'y>h < P ^TC*T? t^taKST E lf 
E 2 « Ej to? •’ifW? 

®e,>e 2 >e 3 @e 3 >e 2 >e 1 

©e 2 >e,>e 3 ®e 3 >e 1 >e 2 

wm toi 

© 0.1 M HC1 @ 0.1 M CHj - COOH 

© 0 .1 M H 3 BO 3 © 0.1 M H 3 PO 4 

^.8 1 'fllllP^ «k»ta w*ih w lfin4.*i n»w *TT l 

© ctot? to « to 

® ctot? wc*? (.^mi f^s ?rc$ *rt 

© ^imto c?N’©ctt c*tf®rt? jmw gtfw 

^rra^sT^TT ^?r ^ 

I Pt '®l\^qi<.nn NaCl aj?r ^ 

ta*N <HW- 

© ^ITWtW VbIv^IW Na « 'aiJl(HN» tttf&fWlM Cl 2 

® ^TWTW *f^W IGT h 2 e ^jtctp b - o 2 


© ^JtWr^ 'ifipotlWI Na fl 'aUlWIHt 'fe^lW o : 
® '®^«SfE? H, « «|iiwi* 'il^iw Cl 2 

^ 1 to? CTt? jhfi* ?wr *1$* sj?t? 5i»pRt 

^TWfC® H 2 « ^TTPTtW Cl 2 *111? tof^ ^r? 

@ CuCl 2 4? ST^)<| ® NaC! 4? ^ ia<Of 

© NaCI 4? »tl? ® ZnCl, 43T *T% 



© F, -> 2F 
® 2H + + VjOj -> H 2 0 
© 2Cr 3+ + 7H 2 0 -> Cr 2 07 2 " + 14H H + 6e 
® Na + + e + Hg -» NaHg 
^br | iPJ|<|C\b4 ^ Plctm C^hlwfl ’fW 
© vaijHUlW* ^ft<H 
® +ll^lflW« *IWilwR+ ^TK^TTT 
© *Wlrff ^TT 

® ^flPTRH <3 44IUWW* 


^ I Sn 4+ flmR-lW ^41^ 

© 1.602 x \0~ 19 C © 3.204 x 10“ 19 C 

© 6.408 x 10' 14 C ® 3.204 x 10“’ 8 C 

'So 1 ^ CTM '®f'4»x. I— 


©l^ppf^f^ ©lW^TCS^f®^ 

© 0.1 ® 0,1 VlKiro 1 ®^ 

«> I *1^ H 1 SO 4 f5 5 amp 1 ®% 5 20 

czi&s sm 'sm*i« o, 

sfnc^ 'aiur® 5 !- 


© 92,85 cm 1 ® 139.27 cm 3 

© 185.70 cm 3 ® 220.95 cm 3 

**1 to? vai i ^H^wn? C4HIU4 c^ar 
«Hto w ^r*m W 5 R ?fto 
$W4U?(.H 3 ^ 1< W to? 

© 5 g cr ® 5 g o 2 - 

© 5 g N 3 ' ® 5 g Al 3+ 
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*T. (^TT m?) tfff- 


f 

Economical Chemistry 


%jitTr 




^fwf (Introduction) 



jfr^iwr-f? 7 r D '’c t r^ w.*tj *> - ® 3 <ptptt w^rr^sr i in ijf 5 ^■'TWpr ^pnf? Hep? f*i^, 3 


•• j !i ofa<n m«iw <-w 


®rf#tr -a#" - ®? <?rsf i -:w w ?tp «ri : ^rp pp? tfp 


5 ®T i W% W(*<\r.<t‘ ^TT*f^T<T® ^rr^1'i'*T ?P | v5£? fffeTTfa'S^rt^ Tjf& CJfH?® of? ?)?{ Tp I 


■fTRffr >Q '5f 5 1<l(^ §?[<=ilfo 1 ?®t? 5fcfp<? f^pp 3ppf%?i -iTT?, ?>Wf, 

5 tTf 3 T tWtfc s '*£■§< 'grPTrH fep S, P, A! ( nl, ?T?^5 sip ! 


Sri'S)*i ^£?PT, * 1 ?^, PM 


5 *» ®pp? ^tjtt Hngpt?? c^t-tt fpn 1 ^fpnfp p®? afr^iw 3 ^pu apo f?pp ofpr ?rcsr 1 

srr^fw *iim 3 3pn? ®n? fefg tp o ;*f ®rp$ f% *tof ticks? 1 f??? ®rrp f*t?r tic*Tre? ?i% 

Swsif.*T ~*i'W^ 'T^r f*t?r «p|?^hi sff%f|a ppf-s |r[«iif?? 3nsip Hc*pt ?p ?f TR ^rwr? $io!c?< ???:? i£i f*f^r 

-fi’R'S (TfCi PPs ^ 




(Learning Outcomes 1 


wrafc c*t^ f^ran^rt- 


» 2fr^%<t5 Tjp^ cw, 3 

'‘TRTR 1 

)> ^??RT*CT3 C^R, ^FT -3 <I^T5H ^Tf 

f 

> frffitP ’tpcp csrfap ^TS'Tiwp H^rtrr?? wpi 

fkjm pt® *rr«r? 1 

» ?i*ih>t<! crpr f»rc?r? *?W® -<'!■• <r<rr® m<rc? 

» ?>15, nt?-C^‘ p tT? 3 f^r.'-i? 

p^tfe ?jwr wr® pc? 1 

» 5iw o?f?? 4 ? pr3tfe ?rr>rrT pry 

^ SMifilil 1 , 3T?!£i. C9^ti.»!5" 3 - [%'; HtSIfl 

tjpptp <-<0* nr?w 1 

» ?T^ fsyr^cf f^frsTij (sr»r<ri'? 

aSt»'*<is<i e f 3 #Ri^r) ?'iwri ‘■ > fT? 7 <j 


<« 

» 5fl»f»f’? -p?^t% ('sfrst f?csw 5 3 

<Tr^TT®?7®' ■'ItfC? I 

)®. sriw?, arpilii^irra, ?nr?, 3 

2 f e r'% ?rwr ® ! ?r® 1 

» ?r®TT®r^ 5 ■’ff? 7 ?*; WFSJ?^, T ®1 , ®?T?, ^T®, 

3 r^' rniwi?. f?^gp ?s?r® 1 

» 19 :«r?H per pi^p^cf wj srfer^f? 4®^ ®?c® 1 

» fagwcs? ^f?trr 1 pw?«r wrs ???!? 1 

^Tt^r cfr^rr? 3 srqfaa ^srfw ?i?®fr 
» ’im? 1 

» ?<W$, a®j 3 rmr.rr ^rt^rrr^T? f^r-r p?:? 1 

ai'sifacf! ®r^fi 3 pwr c®t® : fr? 
» ?r<n? 1 


Hr? ^Tx^ff ?;)u®) r? 4Fir«<r wt?^i mrs ’fi?r? 



St'fH (Key words) : > ’ffPT > ’tJPr > <^?P*1T > LPG ► LNG 

> CNG > Condensate ► ^IFWr^lT ^Tt«TtH > f*[?r > ^ > HprspS 

> c5f^ > tfWH > 
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(Natural Gas Field in Bangladesh, Component of Gases and Its Uses) 

mmrcmm mm cr?*r Rfo 

i£| 5 tw ^RfW i ^ mm 1 >k'«ts fem$ i rnfasmt Rfcrm, umt o 

oi<f^vs i fmjf mm c^sr^wH ^fRw^«r^<n ^cm- 

i. IS i wE mm rpr ^riR 1955 mm ^ w 4 mrntw ^iR^o ^r 1 4 mm 

topRrerm ^pr mmnr mRmm 256.5 RPi*h 1 4 mm fe® w mm o^ms ms 

^RSRtS S^mpf O ^fP#T festS <U<*^j'® ?3J ! IR(. c i'l> ^ ' 5 1TP S T i 2011-12 

SW mm *lfi»lM 9 MMCF I 

mm f^s : inf& Tjmw*r» csmm ^rsf^o 1 <a mm fw 1959 m?m ^nfw© $211 4 is \Sw 3 MHtmm 
Tr^f mu^M «tt% 5 n®r 473 fsfmR vm^U 1 <3 ^upt wr root *pji 3 R<j oif^ni ^sm srt 
mn^ 1 ots wsthr (3 mm 1 w (M^ mm $wi®h ff^s 'sure 1 

o. mml^: 4 mmR 5 ^fmmd^sf 5 ¥fm$rRl^ : ^^Rt^ 1 4 mimlwRtfs^o i960 

■3TR«T I 4 mm $t*l«M(,m CRT? mspt mm mfsmm 1401.20 fefew i 4j mm R SimtlR 

>i<j<i<ii? wr 12011-12 srrs mrnms mftmm 47 mmcf i 

8 . teni l Bn mm fe® : 4$ 1962 *m wiRfo -551 4 mm feu® \ 8 <.$i»h«mt ^ mrims mtom 

1903.30 Rfwr VM^D 1 1*1 mm foWsS W fawfr >R<l<1l$. SRT 1 2011-12 W 0031 Flo 

mm mfmrm 89 mmcf i 

<t. f^spf mm fe^ : 4 ) ‘firm ffe&fc arnis n i W cmr^ %®pt r%s ^st^o t 1962 mm 

^f f R - ^ 5- SS 1 4*in?T ^ mrimS mfssrR 5384 fsFBR i 4 mm feu®<\ mPT WT^m® 

O (PTR5PM ^TRf <pra^RR ^|5W®T « ^ITOI^ W ^TT i ?5«<l^c5vb 

C^PT * 0 tPRT tffjpft ^tTPT C«H^ csT^TCRT ^ I 4 ) «tTPf ftOTI 5 0 Plt UW 

^?r 12011 -12 ^ mm 450 mmcf i. ; 

•u. <f 5 pT« ^trpi fe® : V*npr ^rtR^s ^?r 1963 1 ■ii^r Sbc'SHhmi’U <?#' mm ^ff^pr 

3852.30 Rf®RH i 41 W fe^i *1TPT ^#RF5fR fe^% <&US$ fMfR ^ I 

*um v\ ^nkr 4 <n^ m #impr« ^hiR >i<i 4 <ii« w ^ i 

2011-12 wf ^CvSfRfS mnPR 227 MM CF I 

Wp ’TTPT ^ f%T C^prm ^N'<rRf7R mfev I ^l ^TTR f¥s$ 1968 m?\ ^r<5 16 

W 1984 ^ ^St*R * 3 <F I 41 nrR fev® iSMH^PTWl fPdt& 'tTlPR 

1049.00 fef*m i ^ft?rr, <r#, wm, fr^, %sif5, Ftsrm -a 

^iTPf Ste l Pm TRRl^ mt ^ I 2011-12 ^ ^ ^TTPR •ifiNK 32 MMCF. 

lr. ^ i 4 l 1 ^ 1969 RH?TR 1 ^® ^?T I 

^tsm ^PRCTM T OT& Tnspr nitPR ’f%T e T 150.30 ftRlilH *R^T> I 4 RPf R>f.^<i *Rl f ■*T Rs 

12^2014 RPT ^.^JpR^R^T I 41^R RPiT!^ RTft RPT ^WlPl'8 I 

i^. «wi nrprfa^ : (RT?rw% $ ’fiprR 5 ^^Rf|o 11977 ^ ^nRfvs ^?r 1 4 

^flPr fw® ®MI*WWMI CTfi? RtPR ' e #5TH 32.70 RF»1H I 

io. f mm f^ : »aft> csmR $^*ifwiri to ^< 1^01 41 mm fe&fc rtRw ^?r 1977 

m^r 1 4 imiR <10^1 tw SMHHwim mtPR ^Rstr 603 Wm \ 

n. ^ro i mm fw : ^ mm fe®f 5 r^r ^rtr ^mrsR ^Rf^s 1 1 98 1 mm ^nf%^© ^ 1 

4imw wf mtPR 50.30 Rtor 1 ism^R mm W « m#^ 

^m*R wii W 5 , <&e $3 ^thiR Rww ^15 w ^bt i 
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: Annual Report 2012, Petrobangla 





























































































S'S'b 


rtor: ftfft *tar 


;;i, t otpt ft® : osto i i98i rrr 4ift ^3 4ift $wttrrtto 

^?r ft i 2004 tot c«w RR:*rw « Rto*r Rwit4>i 4 r otPt *iRsi*Hm ^totr <rwt rsr 
^ cat* i ^^itpt q^RR Smpmmirt Repr mm ’fftro 130 Rfatn Riftfr 1 4 ript ®|fft ftcs 

1 

>«. ftrftt rtto *ijpt ft® : 41 ft froft c®fto Rsii^Hito rrr ^rr TOft ®1 1981 rrr 4 # «iiR^« 
^r 1 4 *ijpt ftc® <Rft r®ir *tTRro *fftro 170.20 ftftRR rr*f^ i 2011 -12 r^rto 

tatft® mm *iftRH 11 mmcf i 

i8. cvqfte *fJPT ft"® : 4|ft C*Fqptt® I 1985 ^TTC^T 4ft RtftfS ^ I <^®HltR 41 TO fct'fiMHMMJ 

TORS •tftsm 282.80 ftfrPH RR# I 2011 - 12 Swift's RTITO RftRH 36 MMCF I 

ifr. *WMHIH RTPT ft® : 4jft ftpft (RfTO RPHTORR RRf§® I 1989 TOT 4)ft Rtft^a ^ I 4 TO 

ftc® topropti wft mm ’’iftRpr 836.50 Rfa?w mf$ i 2011 - 12 fewiPft totr 

RftTO 232 MMCF. 

CTOt TO ft® : 4lft^ft^T C5fTO*lRt> I4lft aftCTI 1990 ^TTTRT 4lft 'SilR^'i ^?M 4)TOR^1RR 
ftrePTTOP tT (Rft R^pr RJTTO RfRRPT 119.60 ftftaR RR$> I (RftpT f%^ 8RSt^% 

itrtC^RT tfftrt 4TO CTO* (RftTRT 33TI 2011 - 12 RTO ®WlPl« ^ *tfon*f 10 MMCF I 

i«3. Raftsft to ft® : 4ift R?ft# cstto c<wi«i rto ^Rr i 1990 w 4ft ^?r 4rc* 

1994 RPT TO SteHH W 33T I 4)TO SWMRMIRT (Rft WH *tf?RH 215.10 ftft?R RRft | 2011 
-12 ®< ?ro tatft® torr *tftRpr 30 mmcf i 

itr. RPPTT Rft TO ft® : 4lft 4 l *H4 l tfeifl CStTO RPTRT Rft^ 'SMft'® i 4lTO ^WMHWMl ’UICR4 

*ff?W«r 116.10 RRian i 2011 -12 w?^ratfts m 5 ^ *4fwT 16 MMCF i 

'urn ft® : I» T f %s ’trtR (ftar 1 wrT&TC"Rr *&m Isms ^rfsr 4 # 1 

1995 RIW ^ ^l l R^ss ^ I 4PTKR 4«MIH teWtl (R# ^TSpf '^fWf 848.50 ft%3R 

I 4 *tjpr ®3altsr wr «?TfW I 41 stJTR Wf%T to ^ W ^?n 2011 - 12 

tolft® 9fTt^ 23 MMCF t 

^o. ft® : «# C®1RT C®FTT?T I 417^31 '®Wl*HMlMJ ^f MJlC>M *fftSTpr 465.60 

RRl314 i i£ 151F^R ’OPT TpRt RTOK WT ^TT I ’ORPR 

5Tftrt^ W ftto *nw l 2011 - 12 W *tft*T e f 7 MMCF i 

RRawi nipr ft® t c®f®n?r i 4i^tRr ^r^Ff 2400.80 RPian 1 

2011-12 ®<^pT vBwlPlvs ’0I(.JT'<1 ’fftsTPr 792 MMCF I 
^ cdfl*rSl<|*rl4 ’OPT ft® : 4}f& 'Sl^ft's I 1997 RRR (£ift ^snftf® w 2003 RK®T unocal 

C®mift 4)^fH C^tW ’OPT toPR TO I 41TO TORR (Rf^ ’fTRPR *t%W 405 

ft%RR^ I 2011 - 12 ^TO ’fTRR? ’fftspO 94 MMCF I 

*«. ^ftr^R ’tTPT ft® : 4}i^ fftsn OSfTO totCR R4%0 I 2012 RTCR 4lf& RifI 4|TO 
®WHHWtMT W» 250 RRUH l 

^8. ^pprr ’OPT ft® : ^fftpT OT 4l^la 4* ’OPT ft®f& i aRfto I 4 ’OPT ft^® ®WHHWI'1T (Rlt *|ffiR<r 
viRvH 379.0 RRlUH ^=ft5 l (fl*H C<0 Sfftf^R 30 (viPliW «(JPr ®5t 33TI 4]'?|RTO 

?opt pSstr ns to rtot? ^r i 

«fjpr ft® n3 tost ’tjpr ft® w «tipr St'SHH i (R’Ppt© *hpt 

ftro ’OPT ^toir TrpQ^rr ms t 

<np ii wc* i Rft? "Opr ftt® *tm?pr ^tor, ^tor tost, ^ mm nftnro 4^ 

TOft RPTtTO : 4^2012-13 R< RTOR CTO TO1®T I 

RRRIWW 6 ft ’OPT ftW CTOttlR (i) BGFCL (ii) SGFL, (iii) BAPEX (iv) SANTOS 

(v) CHEVRON (vi) TULLOW. *tTPr R^TTO « ®MWW4 ^K$f RtSlftfc 4) gft CTOTfft R R Rt^^sftPr 

£ 
























































































































































































































































?TOH 8vO<H 

to?R^ rto? afr?ro? Rtfro? ?tpt r<m?$. to tor i 4 i? r:? bgpcl 
cRTOf? wr fcvnf¥? ct# rim? an? | rc? tor 1 cro*t? 40 % f??*, ^?irr ? cRT**nf?? 

>r<hu> r?t to? ?j?^ 1 

26f^ TO? CTOI? ?1SF? 82f& CTOR frrf?R 2728 faPuw TO? SCTOR R?T 5? t <|\si||M 

M?r nre wt%r m r 300 cr^ to^s i 

W^ar: fRtf? « '^Wh HdlHMUlil 10-01 -2016 af^rf^T® wrx ^a^pnft I 


^.4 

^K'llwcH^I 4 ?l?| CTO, writ* ^ 1*1 'Q (Coa! fields in Bangladesh, Quality of Coal & Its 



» ft.Q I R?TO cwz 1 (Coal fields in B anglade sh) ‘ Q 

R??T ?RTORC?? 4)?>fi> ^C^TORTO RTOi I CWC?? f?f%3 RR WI? ?% RR? TO3R f?C?CW I f?C? 
CRT 4 (.41405 TO? OWM ?TOt C^T^^rr RRT— 


i Rf ■Wjail cw : ftHl'Sr*!? C®!*?? ?^& i£I ^«l| (.'Spdlfu | 

*tR&t*i^l TO 1986 TO? 4) crofc ?? 1 4| 44MI4 CRSjl? 5.25 ?*f fawlftltJhMJl*fr fR£R 41?*, 6 

fi> to f?w i 4jcrot crt> w*? ’fRrin aft? 38 CRfffr 90 *w c?®r 1R 1 ??r ctor ffar Rif??f? 
wrro ?rftR i fiiPi 4 i*i or. tR wi ^csfr to ?? 1 frrf?R an? 500 Rr tott tom to 

R& I 4|\sfc? &C<3l*M TOR TORft TO'S a(1? TO 4| R?RCR $MI*H TO ?1C? I 

*. R1R??« TO? CW : C^R? WI^S 41 R?R? (2R3ffi5 «Mf^o i 1962 TO? 4i1? 

?? I 41TOR 11.66 ?’ ! f fR.f?. ^TO'f'^S 4} TOnwaifl? '3|4f^N6 t 4JTOR R?R? TO? RotRST 1158 
fR*t? l RSj*r RR?? Rf?R? 105 CRtfi> 30 CW^rS? | 

«. RTOr^t? TOTT CTO : ?**j? C®TO? ^rMPr^? TO4 4 TOTT crol^ ^Rf^o 1 1989 RRR t£|t& 

^flR^ 1 ® ^ l 45 TOTT C^^115<j 12.56 tTOlft^R t 4J^TR?T WH? TO? ^fflTO 257 483 

fifBRT I *J*pf TOTT? ^STH 68 C^# 50 «T^ | 

8. ^fV iV 1l^1 ^TjRT CTO trowel? C^fTO TOR’fC®? ^HR «ilf& | 1994 RHR 4) 

crofc r oiir<i^^ 1 4i tott ctor i o ?*f fronf^r? i tott to? ^rilTO 328 - 407 fSflfi? 1 

2TRf?rorc? ^ffec?? \sS|J ^Rtft T^ii.TOTf? v lf??T E T (too RRHH Sot C?^ I «C? Sife? CTO 

^ron? *tRpsn*f ?rot ?iro to %*r®?t i tott wicto R{^ih i >i 

1 f?f%5f ^ <> rmnR iof^ « st& toti? tot^ 4|#^f to?i? ?cto t c?f& 

TOJtb f?&T? ^S ^T?^ 8S.^ fsf5r? i 

fr. 4-?j«Tf CTO : PmI'ST'J? CW*T(? ^mif'bC'® 4] 4TOiJ C^4)05 I 1997 *flE*T 4|f&^|f?^ ^?r | 

4|?RRTOTt?TO? 310 - 520l^f5l? 1 'SJ^f <H!*II<1 ^t?^!? 41??^ t??i <> f c t TO 3? f? I 

b. TOTT CTO : C^®TT? *l'ilvs«lW 4| CTOf^ vrffyb l 4]?TlR WH? « ^p^R? 

^ft^TO? ^5?J 415RVS ffRi’M TO W? f? I 

°i. %? totf : c^Tpro^f®, , 5pRT, fro^, c?t®nit?rsft?, ?r^ < -Rrfe?n? totf? to? 

*nro i 4 i? ?c?r c^ttmern® cro? ?t%r« ^trt 525 ?^ fronf? 5 i? ^irrst ^s 4 

?%« RTO I 4} "TOT!? ^? afl? 180 f?&T? TO3" f?^p® i 4)?TO an? 12 C4tfi> 1?? 441 «11 

tow i ^rt crof? crot 1 ro« ^ tott nr^?! ?r? i 4 ito? an? i is ?' ? f fronfsiR? ^tror to? 41 

TOTf f?^® I 41 ^MT ^c?? an? 150 f?5l? I 41? (RT& TO^TT? JS tt%TO c f 80 TO I 4)^1WT>S 
TOITOC® TO*TT, Piwcm W??nt, C?f9T#?fWf?, ??5Rf?\? b 3P5fi c T?f^5?f CTO? TO? ?t > ®?t 
flc?css I 4l?fCRe an? 1 C4lf& 30 TO c?fa4 *B? TO??TO TOW f 

V. TOTRT CTO : ^CpfTO TO? CTO^TRT WM« ?®WT CTO? ?fRTO?, f?C?? CTO? TOT??, TOlT4f5T, 
TOff? R? « C?C4?R? 4]?? ?^ .^FH? fr??C®'S TOR? TO?? TO? TOa?T f?C?CW I 
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» <£AA | WTO TO?'S toTO (Quality of Coal & its Uses) □ 

?rs?TOTO*r tot? cwto wtt tow to to i 4?te? c? ?to?t tow to to ^ifromTO to % i 

4?? ?TO?Tt® TO$ TO *ri?TO C?f*T 4?t TOTt 9 ff?TO c r TOW 4®?H TOt?* l *pr <M?C?<I *?#TO 
TO TO* I ®£? f?f f?*f ?fTO® f?TOtTO^ 'S W?T TOW TO TO ’QTO® TO TOlt ^*JTs | vo£? TOTOW 
CTO*f? stfg TOTO® TOlt n%TO TOW TOTO TOT? 4 TOTO* sjfWTW TO ?i?J3f??* ^Htf? 
^tototot w$t toto wto- tf i 4 wto TOtotfto?? to w? 4??. ?rrft? 'fMifa tom? w to 
TO I 4TOT % ®T%T fci?? £f%TO ?TOT CTO ^itc^tWTO^W TO 1?$?, TO 4??. CW* to^ W TO 
TO I tSJ ^foc^ ?>?TO? ®<t<%<Psi c f TOT I ®T? TOTOT?? OTOf C? TOMT TOW TO ®f TOT C?*t3j? 

$rlTOfd? ’Ftfro C^fttCTO ?g? I Wt?T CTO? 1?f^ ®T?3W |tS? «ftl? v§rMTfH fTOTC? 4t?* ?mlC4? WT 
CTO? ?TO TOW ??? ?5?T ?¥? i <Jff?TO WTO TO 70 TO Wlf? 1 ^ tofm? C4CTO ^#r 
flew ?J?TO W TO W ?lf?* 30 TO |ft? «fTO ^tMlPl? TOflTO faftc? TOT?* l CTOTOW®, fW, f?e*ft, 

^roror®, totoIw $ ^TOTfrot? c? wrr tow to ®t tot w? ^wto totot? 6 ? tstw frmfm? 

?w WTO afC?rsr% fMTfro TOf|?T Me? «TO I 

?r^^TOTO c? f?rotlt « f^fro wn tow to 4i?p 1?^ ^ ^ttoto ?TOrotoP t f? w 4 

cto wtww « 1 ? 5 fro ^totow ^pr *wt?ro ?cto i 4 wn? sifa tro to to 150 to^& wrwrw 
« 70 to^s f^fro tow to 1 4 TOfto s|f% i>? cw* CTO lx io 4 - 1.3 x 10 4 ??^ft cwt to? tow 

TO I TOTTOTOW to(£ TO% TOT « ^7?# ^ToTC?? Wf 4 TOPSTft 4TOTO #H? CTOf? I 

TOf? TOPCST? fWf^eTOSTO? TOT 4ft TOft fw fWTOT I 

^pnft? ?5JT»#«F TO (Calorific Value of a fuel) : C.T'ltll ^t|®llPiu ?T? Hc*1? ?*C? ?TOn? *iH f*f«? ^?f? 

<PjlC?i9f^4 ?iw ^?? I C? WTt? W#f^P ?R W TOQ W&\ W ?? I CWTT fl^ll?? w w? 

?T 4W %TOTO wf w WT C? ?f?TO «TTOf^ W ^ fMlI?? ?y!C*Ttf?fw TO 

TO I vs fMlfHH CW W?Tf?fW TO W?tf? sffW? (Cal.g -1 ) ?T fTOPWlf? «lf^ C^ftr (k Cal.kg -1 ) 

?T fft*T TOt? £f% ?T^ (BTU./b" 1 ) 4WP TOH W ?? I TO% fHlft? (TOT «ilWlQfo* TO 

f^CTOTt 5 # 2(f® ??f?5t? (k Cal.ru' 4 ) 4?C^ ^J?T ) *f ??T ?? t 



^(Mlfi csiPk's ^tl«ilw(.*f 





(Probability of Industrialization in Bangladesh) 

?TW?W ^Tt®Tff? TOTO? WI sTTffw TO?, Cn^TfW? TOst? ftTOH, TO, ?WTO? Sllft 'Q C?T?*tf%* 

1 

i. w : ?tmror ?toto m 13 ftfww c?ftr tow ?w cw t ?totto c?ft 

T&ll^vs TO? fro? ^RTO 26 ft l 4? WT 22ft TO?fW ?TOTO ^fer I 4TO TO?fw CW 

stf^fro ?upf ^ratro w ?? i ww ^cto wtt 104 ft 82 ft ^*r cw ?toto to? ^ctstto? 
^rfer m 12011 - 12 T5f«f ?wc? 4?? ?*n'Qw ^r® 2210 mmcf snffw to? tow w t 

TOTOTTpT ?*TO5?C3ft (condensate) ^‘ ! TT?*T ?? 7116 BBTL (®?T : Annual Report 2012, Petrobangla) 

4WM1W 49ft W W £TTffw TO? ????T? W I 10-01-2016 It ®ff?C? ^WlfH « ?f?St ?W 
■ ?TONWWTTO?Tft£ff^fTO2728 l?f???TOf&TO?toWW^?i 

TO???! fTOTOft CW W ?RTOTO* f £fT^ TOffw TO? TOl i 4 TOW WT TOTO, CTOiTO, 

f?tod, 2-froit? CTOTO, TOltSTCTO '5 ?*TTO \ST?^T|W TOfWTTO t?t W I (WTO TO? fW$? 

tow to?i c?l i *5f%ft? wttto cto*t? srtffw tow 
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: (4®!^ TOT 

1 RKRICTOTO $KjTOIW« anff^ 5 ^TTPT <?^t? TO CTO TO^-lo RH f*W 

^tcs - Sc^cfe i r^rcr TOf’lK.HTO rt? fro* to® stbt tosrtoK1 r'SR?! RT? «rt^t 

srsfF 4n>tRfR anff®^ tor i 

^R RTC® RTtRTCRTO TOR'S TORfTOS 2fi%? Ss|7«i *rsi«TO ■fJCflC^.! R^f? frw 3 ? TOifiilC'i BAPEX C?> 

$cvs i nc *nt -jj^fi Tnrofr to? 'z>t* m i TOTORFf? r®tr wr afc#*l%r tum?.^ tocr? crot s TOR? 

WTO jjtRTtR « ?TO -*fTPT fTO? TOR 'flllRlM, ®g?K, « ?^CR? RTTOR I 

TOfts srtftw tor *ns?r ctor t^rr rt? f 5 ^ totof ^rt? TOtcrt r£? i rtc?? 

?% TO? 4)??. ^RTOt R?S TOT TORC? I 4) TO®T af|^®«» TOc^ts 2 Ht^T ^R? CRT? 

f%ro?RTRr tos ^fci? to?? rst?rt totos: i cto*i sw w rst to^to? ^trtIr Rife? 

R^5tg|'pj'® | S f^m TOS?T CTOR «i(.«i<P 1 ®5 ?C T <SCTOS4 R$R T*i?J ^ITOHT Rt'afi)'® <P?C? 41^0 
com RTTR^ CTt I ^W 3 condensate C^ RfTORTTO TO CRGatR, CTO3tlRR, RTO^R TO?R, 

^3^- ^?totr r?t to tor i 4 )r? f*t?r Rl'o&ts cro? rto^R ®riwr i 
van aim *n5fer ^tfro ^tirtI? >m c r? rkto 4rctf> tot tot 27-12-2013 ^ 3W#t j 

xf^F5#? R||T<n? ®TO C TO ,4*i H< i feTOR ^tTPT WGB? ^5 RvfCR? wTO$T R'Rff 3? I 41 f R CTOR Sjf^rT TOT 30 | 

’eh^ tor ^<M | gf r?tT i 4 jtor 3540 fei?? ?®ft? ^cr? ^Rfes? cTO>t tor ScsRi 

1 4 ^ cro sn^f^ ’iro^ *rHMtf*f ^nf4 c^r « tos 1 <TOTOT*r 

^trR t^p® 'S lafeR?' fspsfT ^t^PTO 41 ^?r TOfl^r 1 

9tw 12-02-2016 5W^t1W 5TTW f%TO nim 25=R ^RT ^ ^ 

5ITO 1 we? *ifN^r to 1 4i ff\ c»rw atfef^r 25 ftfw «npr to to <p4Wi<ii i fero 

^tTR 4| ?^T fro ^5Tt^3 4^ f ^ TO5 I TOI^ ^PPSt C*W TO I ^T^TOIT ^T r? H»T I 

c*rc to ^t#?r mir^rt ^mm 100 M*m cro to i Wm to f&s cto witir 

C*rf*f TO5 525 t^T3W TOT I CTO? 'frWlft 'PtfTO? 31 TO ^*4 t^TO TOT tw i ^tTO^lfeUT 1 
TO? 23f^ TOK^ I 41? TOU 2^ ^T ^31R*T ?W ?C?IC^ TO I ; ^ 

A T M l fi {^31 WT\ TOCR? ^TOT’ W 20.07.2016 ^ifcr i^TO TO fttflSu io^ ^CTO 

TO ^T^3T >1<1<!<TO ^C?C^ I 20 I^TTO TO? ^ CTO ®ttvoR f&5 

?TO I TO 16.5.2016 ^tfTO ^TvTO W ^ I TO? ^ TOR? TO?J^ TOPTO TO 
TOT7T c*nST TORT? TOR CTOR t^RTTOT I R®TOR RTOTOTO TOTR? RfTOTR CTOS Wtf®CTO 545 WRPT 
RR^ I R?^t? {workover) £fTO?? TO'STOT TOfRlt <olv3»<;4 4)<^ •£fW TOTO fTOTO5 I 4] £|TO5? TO'STO? 
vbfc ^CR? Rv^TTTO TOT TO TO ! R?TO 2)TO^? ^R'SCRT TOT i, <?, io <3 ^iTO l t? 3^» 
TORTO? TOT CRR TO 41?^ TO ^sriTO RTTOT I RTvRTCTO*? fRWTO ?TO R^fR 1%?? I 

^,, CR ^ il fTOR ®RlRH : ?RgfR¥ RWTOT ’SfRRfe? f?HlfR Rfe t '§tI°iI!h Rf^ 5 ? sfsfR« ^RR feRC? 
CRT^tfRRTR 4)^ TO WtRRT ^RR TOT «TR^ I CRcIji^^tR RTO ^ ^TR*ffe CTO^ ft^lR TO 

I TOT? CRT^tfRRTTO RTO ^TRR% CTO^ Rlfa^ R%C« ^Rl^fTO TO I ^TO 4|f& TORIRRCRFtT 
^ftRtfR 4TO 41TO? TOTO TOR tTO? TOTO TO TO RTI 

(?t) Rf?R, (Knocking) : RTTRTf^ R%? sfsfTO ^?R fTOTC? RdalfTOTR 4]R>ffr TOT TORT RRR W l 

CR C5 l fi? fR RTO? WT ^TRR%CR RlfTO RtTOs RT'TO^s TOT TO ! RR® TOT^fT*? ?TO 

?%CR fTRffR f^CRC? CR^lfRTO Rl^sl^i ^RlRfR TO^® TO l 41 'srl®l?i ^%CR? CRTO RtSRT 
fStpj^ l C^m TOTO tTO ipTTOT? RfWTT WTR? TO « CRlSlfRTOTO toro RTO R^RrT TO 
TO I 4) WpfT? RTO ^[RTOCR tRSRCR RT TO TOR'S TOR'S CTO TOW S 5 ® 2ffRR 4R° N 41^ 
2fTO f?R& ?4? (railing sound) TO ^ TO I 4j TOCR? W TOR? WfC^ Rf^ 
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?w i fifes' ^%ft? ?f^ f?s? ?*c? ^Hit*i tvsc«i« sj^rb-fi tSto i *TNt t^TOr wtmc^c?? 
CTOT ?R^ 4? 7RT ipt <F? I ??*T f*i<M^ CTOr 4 ?t? C?f%-I 4 W 2, 2, 4- 

5l$ftv|lVi CTO&? (CH 3 - C(CH 3 )2 - CH 2 - CH(CHj) - CH 3 ) 4? W ^ 4 s ? 47 ^ 

?? 1cspfcc?? ctot 4? *ff?ro ??ifTO ?? i 
(7) ?TTO (Octane number) : 2, 2, 4-Jit$f>l*ll$»l C*Ttf5? >8 C5C^=T 4? ftaf ?TO C*!(j}lM4 TO? 

44*t ST4TO ?§^ ^ftT^f ftafW 2, 2, 4W^flt®r C’TC^PRT *F54RJT *tf??TTO fcv TOT 
C*lU|lPRIItVlit 4<Kl^ ?XTO TOh ■ 

C4TOT C^a3lf®l?TO 44 *CBh ?tTO 80 C®#!) ?TO CTOT7, 4 C^fcSlfaTO 47* *F©7s?T 80 W 2, 2, 
4^tfwrt^T CTO5? 8 20 CSpfc? fStefpt? *#* ^f*1%T 47* TOT? $%? 47*§; 44*17 I 
atftf 4C<f C^C^CT? W&? ?*TO TO 47* 2, 2, 4-^f?7ltTOC ; GM4 wS^f ??TO TOO TO C7 

ctott to* c*rdSrf*rartsii* ws*r ?*to tto 37 i 1927 tot ft«t| 3 ) 4 TOr toit 

(*t) fTO&? TOT \Cetane number) : <ASIl 0 faC<M (C 16 H 34 ) 7 Tf?tS? 8 oc-l??!^Tjmfaw* ft* ?TO 

ffc&TOT? to 4?*t «to £f^R ^? t ftcGsr <3 a-f^nt®r toto%=t? ferr fod>w? 

^R^ito tSr fowtw* fro*? ?° s to to i Iror RtcGw? f?cS? ?*?ir 100 4?* a-f^n^r 

TOTOlPlW? 17C57 7*TO TO TO 4 TO &?I4 4>4! ?7 ( CTOTTTOT fotoMil «I'©«M| 70 TO 1?U^T 

'Q 30 «m a-f^nt^r TOWifro^ farm w sp^rt wsftto t? tot £ tot fewM? f7T$? 
TOjt 70 i f^cro cto? t?ro tojt 45 4? $*rc? «nro c?fi> tfro? to 4mw ^to% 771 


c 16 h 34 (ccticto?) 

ch 3 

. 06 -•; 

f?t5??^TO= 100 

a -f^nt^ toTO?? 

■ 

W??kto=o 


feOBW tfWT 414 SSno 'SrHllH? CTOT 4 V|^w!W R^IM TO^? ?1C® TO ^C4»lbW<J TO 

TO f3RTT l&MrM? TOT TOtt? 5 ? Wlto ^ltW#T TOT C?^ TOC? '*Htt4»lbW4 

TO"TOTO‘t3jTO^©ts^» 8 toto^? i 4rror trow? to TOTtfe? *rc^? U*f f?*#^ 

77 1 fecro? TOT TOT f*fTOT^T^ C?K TOt C?f*f TOC? TO 1^C5? ^RTO TOT C?ft ^¥T I 

0. WI TOH7TO 4^1 W t%? ?TO? ?TO <TNm TO I f^TO^ TO^TT, fat>W! ^ f^J|fiR TO*Jt I 4? 
TOT f?pSR ?TOT ^TOTO I iTOSFJC?? ?? <Jff?TO TO fTO C^ ^T 4 WTt? TOT TO?T 

teicw i 4 toto ^n? f^f% ?sc? to ^tto? TOto?t ?to taz? ??ro i f?ro £ f^ 

TOf^TTOT « 1TOTOT TOm CTO ?TCTO f% TOTOlt TO to? I 4^!W CTOTOT ^S - , TOBf? 'S v»Tft 

t% fitfto? cror tot ^ srrfto RtooT i toto TOito, arfroiw? « f?^ ^,tot tot 

CTO 4 fMlR TOf& f%TTO ^5fTO TOTO? TO $<^tH ?TO I 

fWlPi « ?fTO TOFF WtlTO? TO TO CTO «ft? C4TOT TO *TT TO?t CTO f?TO? CTO 

*ooo TOT? n? TO C4TOT TO *TT3?T TO ?T I C*ra?PTOT? ?TO ^o^o TORT *RT CTO TO?? 
^TO? ?TO5 «?F ?s?C? I twr^TTO? tro^TO? ^Tff?1%C?TO C?^fC?? (TOTO;4TO) %?? TO, 
CTO 4^*1 IW %f& 4TOTT CTOT CTO ?^CW *?1?TO C?^ 8o iff Tj? I \sTTOf3TT? Re?C4 ?T Vi 

^f?4^F TOFT? TOT i ?^TO CTO ^CTOTOIT ?^?TO *fam W C4s|f& ^Tl ?T on 1^4^ TO?? 
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TOPFT : *iar 


TOP I *IW CTO TOf^ TOP M^Ord ^TOTT <4<T «ff^lH Cpf*f ! Wife fTO<l W CTO 

to#T« totto toto tfro^rt cro wro i 

■TOffsRs f%PTP TO-s P®p? <PS®1I ftCIf aifilTO i o ’SU'SflP C 5 T 5 Tf'3int> Rwt®, ^TOFFT <J 1 3c=13 'SfTTOtt (to < 1 $<I 4 
topt fro f%TO ^TOpT TO TOP TO t ft¥ ^ f^T PTOfCP fTOWTOP CTOTOTt wifelw 

Estops ^to tot wires? i cp%t <rptt «mn top <o ctoi cto* fror^ ^*fFpr tot to i ^to cro 
toto#, nrnrfpro c^, <w^?tP, pttot « topto «»!Milwfo<i> Wm tot i to 

f^rro^i ra ^rfaPTP tot to«ho® i cp%t toto phto fp1%« tot cto ^prrfp fpppfsr 

fpfvs TOTT TO^T I £f1% pro P1TO TO^T io toh c^lf& i>tTO?rQ cpf*r i 

(Fm fp*pr pIpph toptp p®p? w -pfeTOi^c^ w ,*\ totop to*tip vSc^mw* ctost cpPt n* 

^'ST^s *TtPC^ PT I ^ffpp ^TCP ^ffiT TOG pf^P> TOMI^f's ATOM'S CTOP PPPTO Pl^il'3 feo PT I 
TO? *fft^K*nr fTOP 15-09-2016 ^rfpCTO ®?%P Ppprrft CPC*t TOHICP TO *F»TOT ^ TO fpPJ^ 

■^toipp ?rt to topt cpcp> i cpptcp topt to^s pito <w>%, ^tiwR^t ^oi8 ^tr^t «&%. to« to;>8 

W ^>8% fp^ ^TOTPP TO <MMlfof34 fp^K CTO CTO* I 

8 . pre n pim *tf?» : ptctojpt sttp? frMifp cw tophcpcto sn^K pt^ foe's ^5 g ptpnfp tocto f*t?rtpcp 
ptos «fwr w 'To 1 *tfr® ptottop jttf* ?tto to ctot 4 ptcto an® ^n*ntp ^ 3TOtfp 1% 
^ttopp irot^ «fsr^r ^rrro i totnift srre^? tofm ctos « to#tt srife toc'T ^ 
^ro? mm\ sfjpsr i 

a. c^i f y : to®? ®nto to fror^ c^*f spn? i *rf%, ^ *iT'8in? 

CTOMtfcr, ^.c^i^cSr cmro ,! 1T3 ?it^ £f5f^s £|fc>&pr 'stcmt c^tpih ■'UfCP^r 
■row i 4 sfemr *ffaro e r fro^ to cto to « %wif fTO*t« sprfc^ irwt 

TOC? I 

|j-y-i '*tc*ttinct : ^H^Hif^^^rw^TO^iir-rttihir^Hif^i M<n*i^whtr 

m ^fprt1% ^ror pt i PTO^rr^tT ^?mtfp ^tst? ^iws « l^^fsilt ^rto ! 

TOT?Mt« TOPH, CTOWf^ 3 ^*1 - 'Btl^lfi ^Oi'!} W f^fTOTO 

“®il^t?r TOTOTO fKTf^T C^HT ^o}3” TO^® ^ l ^©TO, C3^t, (®?^||^C®?3, ^IPt^TO, afl^H *tfe, f®#4*T 
U% WTTOW, tfim, 4^1?Pi CTOTO, ^T°vTO^ ^TttC^Pf f£R ^It#^ fTON CTOIT TO i C^t% 3 

vaiHlHl TOTOTO ^MiP<J <j<5^M Pfw TO^s '<P3f ^lR<P8Hl C^lfT ^ I ^ 1 TO?R TO^ TO?f 

#^1^ '|?MlP< 4t4$\4 TOC^ 'Sfil ^n^ESC^ ^ITR I Sff^lT® ^Rtt, TO^It, fitWllftl-H, "SIC^T 

art^fro ^c#f3 to^ i TO*f TOwero fwiR^i <o<^i<i <ii3ic*(! ^rnr to ar^fro TO«r wrrTOfc^ <-iiro 
^#C?r CP3Tnt C5TO TOTO W I ^0^0 TTfTO TOT C^ PPaTC®^ io *tron PTOTCTO CTOs ^<TfTOEf 
^WTO <n«<iiaw< tos (A TO?rm i 

3 PTOTOHT r ^|*1|R : ^TOIT fspp CTOP ^TsTO^f TOft I ^WfCP^ TOTC5 f^*TM 

i fro? faro i ^^nsi3 ctor Ffrcfiwr c^fs - w cwr 

Wef I ^55^'^ TOST ST3¥TO TO®? ^TlfTO ‘H<mi^C^f 5 1T |?HlPT §Vf|*fPW WfTO TOCf I 
cukpt <4 Pro ®i%*m arfrorpr c*m <pc<jc^ i ^ 

cto cf^tt to, toe PrTO c Fr ^tttost totop^ fro^ TO^ro to foUic^ i wr^ftfE 

nr& w froro^t to ^rro^^cro PtroufS’ ^ffer to toh to i 

CTOCP TOTOPC^R CTO^ ^TO >Hfl<WT TOT ^TCf3 ^ TOrWPT 3 ^fTRTO TOTO ^ afW 
TOTOP PT I :>otf - i i.o fsrTO ^6TO TOtff iool^ TO ^ITOTO Ito^ TO TO ^ 2JW 

cto to ^ Pto3TO 1%to ^topt to wr i tto «P'tot 3 ^iPicvs ^fpRrr toto 
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to^ c?*cm m wm mm 'srnir ** cto es m ®m m? to MTO? Mm mr 

^IFs C?? I ?C«m ^oi® 0*Rto ^ TOW TOTC? iTOo CTO®?!?' tojP 8 ' Mm?M W? fJM I ^o*o 
3itc«1?! ?R?T <£\ TOC$? §5,^ ^spST ®? C?C® ?R? I 'otojc® *l(?M*f ?TTO <4 ^KRRC^NT >§?MllH 

^rom? m c*r«t ^mfif? cwr TOrrmr wwff «%p- fame?? m ^tr?t «f*i^ m i 

f^ m® m*mme*f ??? toir tom ??t??emT to tow \ c*f% cmrnrMtc® flto 
c?e*m to? to> to ro» w Mm? mw « 0 i? m 25-02-2014 «#«t cm* < pmt ?r ^ 

^c?r^ 1 4?r? mfr* tomft? to? to mm ?*rst ®ntom sttotor o.& crnmM toajm m? 
<iH3 i ^r 5 !M 5 1 cmm tost? to cmto ?pimton? 1 M to? ?m m® 4 fi> to ?rm m 

fmg Mme? mm sfen? M?rm c??r to >m<Hm to tom ^c® 1 
^ooq- tot? i®t; c?e?>?? c?to toft ?TO to cm cmtem? wmto cMt? to? TO f?m tow ^c® 
8f& frorT'S?# ?f?®t wm tom M MTO? M?r? ® ®m ?f?r? toto cm M «tot? 
mm tor?t srtoto? to c?M?fi> tom, Mm? w m 1 Mm ?im to ?m m ^oot ^tot i 5 jc?f < tf^ 

TO ^C? T01?^ cmf£ ®^TO feiw TO c fRTO c f «ifa® Jpto me? 1 

c?to MMtt? tot®r® to; tojps Mme? mem Mto to tot ?mt to i ^tot to TO 

fw l f^ i m <4®fl> STfTOT TOR^ I 4TOT ^ £iw 5^ TOT 4TO CTOT> TO' S TC^' (tooo (TO 

TOrt?) CTO^S?f5 fTOj^ ^TO? ^?T W? i ^TOT CTO^ M^rfTO? TO i8 fTOTOTO? I 

' 4>\L*tX ^5TO? ?lpr ^srt CTO MmtTO'S M*T TO? TOtTO ^5C? ?t I TOHTO ^ m.s' 1 TOTt 

C?TOT >l^°1^ I C<i M 15 ' ^TO? TO ?T¥? I CTOC? ^TOT TOHTO *tfto*T <t-<\ m.s -1 I 

^TOt <M<^ i m tM to, '5tom to^m? tosrm mtTO, 

C gTORF , TORTOT $<IX TO’tftos ^STO ^TTOT? WTO ^TR^ l £(fe totto I^RTO 

^eTT C^«T FttTO tTO?^ CTO* (WTO 5TORT) TOTOT i8 C«R^ i'b to? 1®OT*r biM ^o CTO^ 
Mr, toti? c?^ is to^i, ^TOfm cto to® ^to? tot^ 

's^tt ^8 Mm fto to® ?r i crow torto Mm 2 m.s~' tot^ ?m ftor^ ^toto M 
ISPi'c ?ro < t®c? to - 1r tor 1 TOromfTO ^mnf? ^rom ^to? 'fnrntlm ^snroto srtort toc? •? 1 
Mwr ^c<^?nm tot i to Mc?*(to«r? cromrm from TOm to t 

^H i Pm 'G Ms? wt? wtito? g fmfto ^ cto* tot ?m grotto •uhHh ftMtor 

^?itw rnimtof? (nrel) TO«iiwt*m torotm torc? to toIto? ^®f?r ?mm wiro 2m?»r 

TOTO^ 1 TOT ^TOTSTO? ITO? to, MfTTO toTfC^, TOto?? TOTt^T ^«TTTO 

^TTO?? TOT 2pm TOTO? I 

TO^ncrom to ctonfto ^«rm*m MM to® toc® wtot >i tor? cTO^to fro* 5 ', to ^o 

TOrm CTO'ato, rnTTO > ^<? TO?? cTO'Gto fTO^ i TOTOTO ^ MC?m ?CTR5 

^tto wto 1 to Mm c^ror sn®ifw ajw to to f^s? torn mm ^ tow 

TOrnmc? tot cm \ 

to?t mto «?? Mm toe? ?tom m® ?r??mcmr toto?? sitoto toc-u 
to 09 - 03-2015 ^Tt?? ’tomre®? ?mtTOT cm* ‘crom mem ^"to cron? 

torn m?r gro? toe 1 *? ?m wwi# ?to uo ftototo cm? ^1 cron? tom 19 - 03-2015 

toe? m° v? nme * m mtmrn «?? to? M ?t? 1 % mm torn# 35 TOn? toetoto? to ?rf® c?e? 1 4 
tote?? faefc? «?? ?em 72 t?to tor w ®mr, m «?? ?ro?r L7248 fir tor cm 1 ?t?r m tom ?re? 
to? mto ctom m <e = hu) ’m ^ wr ?r?^ <#& ere? tom t to?? c?m c? <mt?*i% tot 
TO, mm ?te^s Me? toi?n> 1 
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tor: m 


% : f*R f*R CW aTPff^Ri TO7B W BBj*r ^%1T WRC5 | BRBTCTO 

BRSj/ft TOST E>lR^t <jlw®i'S C>i£*f SftffTO sljlC-Hft <7T TO3 - Rf ^FSB I^W 

sftftro tot bt TORif^B Pi^i« Ibcbcw >bto i to 31 - 3-2016 cbbt cbqjBtsbb 

TOB ^tlTO Sft^K ^fTOCBS' TOf^B TO#® | ^pnft ^oitr TO«B TOT ®rt%<BB 

bcbt ‘wi'$ric<w bcwi%® '»i*wh ^TO^fw5ifiHk.«i4 f^#f tot c*b^cb t froRgp^®B wSfrow 

BRB -261°C TOTOTO WfTO$f B?CB 4TOBf$T 4 1[M BCB I iflBR CB1B iSTOBfer BMPT TOB 

fBt*R fiffroR ®t tor bttob bcb BttB btbtcb crrb bb ^tob rbbbr brt 

TOft<Mc<i btob cbb* TORtfR brt tobI^c® ^rtrt cb*t cbcb^ TORTfR brt ^cb i 

TOifRR* fafro 500 topr rrTObh tofTO brt ^rs BBBf^t® <Rtro 

top? tocrb ^rsr^rf^srRi tortIrb to*it m? >bto<h irpnfR frorB i fMift ctor 

from b*cb crr %trrb croar $$ ^b# i 

v. TOrtg; c^ : bitor* ^r^tror to«b BBt ®*roiR cmfeit $$fH*ic*R TO*N* « b^bTO 
rtoto «btbbb bbrtTOb fBro cro ^tor bto w b*cb rbbr i is tocsr bto bbt 
tocr^ 2013 tor to?b rbto torR abb B%<rcg ^ amp Bis SBOim i 4 sp$% BreB i Iro btr 
% rc^ to ^rf^ toto R 1 wr froRB bcb ^ cbb fnro^ bcb bcb tott brt ^rr?r 1 

fc. 'oIbbj^ torb ^ * c«f1%r® 

MlRR ^ ’tTT ^ ^ TiJT f^T (ITLOS) <j"*f H^^jM ^rf^ ^W 

tC^Rfw C^R? (EEZ) 'srftCTT’tRR Sftftw O ^tf^TSf ^Fnc^ v2<1?r ^TTOTC*t? 

2ff%%® ?&m ! ?T55 %TR WTT £JTff®'<i « ^tfe «Tsm I 

7 TRt 5p*pfff ?T%® ^ RT^fO^ '®«K.W?/r I ^rsjjf >1*^1 (,^<1 ^ftlH RKR-ftC^ 

“Tf^fnr® ^r?5Tfw*r "%r ^ to «rw ^tr® 1 ^rr*tr 

CTOT ^T<RB ^C*i]lt>-H ^B 1 


^ 12-03-2014 ^ f&R, C’fdaMts^N TO C®B TO 3TMB 'Q 

(B'T TO fapr aiB^f aft tiwj arcsffr ^ j 4 gfc ^r-^iB ^5^ 

ii TO - C®B 5 1TB ^>I^H <M<^ ^TO - ®BT I ^B®‘ <b1rt CBf*T ^ *B TOTtW*f OS *T 

^TOwft cfr %ro ^ffB ^inta TO*rr to facs t 


( 2.8 


^iicic^^ta^Kr ^i?!^ f*tir *iRfbt$> 



{Introduction to Mentionable Chemical Industries) 


W®B aRfwK R5B ^KRT^ Bft'rB TOT TOT Br^TOf^ <PTTCR %?B fwp't « sfBB ft\ 

aj %?Rr (1IW4IW ^r ^b 1 f^f tobt cror &q*r 1%, fro^ f%, <rfBB 1% i 

TOB B*f CTOI ^nst ^fBW TO ^TT^G ^f®T ^nBt; CW w, B^nst, f&ft, CTO. 31^- t®rtf^ I 
f*f^ ^CWTt^B ^5(TO, R5RJT, ^#5jB TO 'Q W JjfsjC^ ^f»B, 

wTsfamtfsB ^RRnferB ^®i tot bc^s ?*n?R (B , 3KM% sxftos to Sc gi ^ i c^ihu ^©^r^rr 

f% *rt<ifbfo te ^cr*r ^?t r- 


i. TOf^TSf: TOtOTTO TOR f*fCSB 'sm TOPffT^P*TCTO l CTO 

(?P) ^totB 'Vlffal^wm CTO^ PrfllcB'b : ^ 'pfetlTO ^#B ^tTB TO%® 1 TO*rfw 

TO 56] x 10" TO ^ITO ^*rffB® ^TI 
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(*0 ftrar : ail&^ivtai w«ramr 575 x 10 3 c^^i 

<s\*m m 528 x 10 3 c^ 303 x 10 3 fa tfcffat w ^ wtratfarm 

(*f) W t®%t ^tffatfaTt* VTttft ftftci>W : C^sm^T CTOT 4fi> fitfwffr© 

1 d]^rn?3 tsfa*ii< *n^f wn^nfan^ >ii«u*pi> ■^r 333 1 srnr 

95 X 10 3 C«n^80x 10 3 C^lfafal 

(*) 1 wri ^ 1 ^tr?r *mw> (TSP) ^n? 

I 4 f*fw W©T 137 x 10 3 CTlfafai 

(«) C * f »r w '-WWW : C?FJ3*T® ^T ^sKRT f>iwfa ’SRf^o I 4 f*t^T t$M tSfaill W 

^TtEflfaTR »(I«1W3 ^ITST W 33T t fafltf 5 ? fiTRT 106 x 10 3 C 4 ^ 111 x 

10 3 wlia^ fa i 

(V) *^pr : ^Ifa <ff ^ ^rr ^fattsrm %. (jfcu, i 

(i) wwtn’n* fWHi: ^ffa *pi(farfatfc ^ntft R (uffl), c^T*n*r, ; 3#r# i 

(ir) foirf*! vitfaifaNSf sfarcsra- <imtfamr i wit ^nunf^r 

(DAP) *fl*f <MI "??f I 

Of) fSBMkt'Sffar vilfaifaFfo ^Jtlft ffltcfa; ^ sfarw^Rf^o i t^ft^rr ^ ^ 

tsn 

:.. fsfa f*w ; ^i i w re f^r f%swr ^m- (^) fsft ^r, i (*) f&f^r 

<F5T, TpfaT, flfat I (*f) <rtW*ttfr | (^T) ’Tsp’tw ffrft <F*T, IfalW^ I («) ^ 

flupiT far, cpf'STim®, i (^) kf?r%'8 tsff ^r, i (t) Uhl***’!® fi>fr 

i (w) 'c^mf ^r, i Otf) fifa i (^) otM’ c^ 

c^ ? ' p pf^ ) fi^nr i (5) cwt® f^r ^r, i 

(^) f<^fl C*mRT %Pf f^fiictj'k : b^ l CVj<] |><4jtV|Hl3| 1 3|?ftw t 4 f% t'Sf^oJ ^TWTW (M >Q 

^t ^t’lTWT? Ws ^fSf ^?r | 

(f) ^ ^R13T | v£]^?T CWtt ^ <3 4 lb|i||^ ftc»IM 

f&^x cn^n?, c^ir^ (■'T’fm ^wi% ^t ^ i 

(*f) f^»r*T PlfSlt5'<b : i£|t^s ■*pKRT 'aMl^W I ^f^TRT ^r# ^ ^ f*fC?l? 

sf^TH '4fbTsn*r i c«n^ ij^c<wT ^ i 

(f) ^ «wn c*m %pi : ^imr? sifwflw i ^ 9ms w ^tapr 

c^r??t, «iw, ^rf& i vSfjMivjiw^ ^9 i 

(«) I5ic^ ♦nw jjw c^rnnr ttn : to i ^m® cs^rm gjfwfH 

t >3 fw? %*f ^3 ^4ifD?. i ’TO^'srs ?wf|-^?r i 

8. %^‘1% ?T?.=1lt»iC*r <S^IW <5 C4>i<|<f>|f<'slW I*lWlJ 8^ <4RK 

*sm C?*f *tt!*1U 2|f3Rn%T I Wft 8<?f& f% t®^Cl3<5 "51^1 8l^ fM 

ail ^>|%w ^1? ?# 8^f^t <of^M i 9i^w i ^ r i ^ ^sjt TOtw fro^, P>o$ 
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: Wrr^iar 


\s ^ob^i ftt*# *wl§R c<F i ( w ff^ ^i?t sjfofiN ftrpS- tpjIsR i 

<uf&M i ft<i>H i * lft ^jftf^rr ?wr Pitvfc, PiwhB, cwi ftp#, 4? ftw5, 

ftftsiiT ftp#, '3||<lt(vitS ftp# tMlft %*fwrw i 

ftt. 1 # TfJttf? : liffi 7pWr@? *|>et4 ^STSTt **%“ I ^T?nt(.‘U**t? ^ 

Wmlft psjat'tT^' ftp# ^sjtSft ^PTT ftp# ftfttifc l ^l^i'ttSRT ^l 1 ®^ 

vSRf^s I 

ff. ftft «t"*nw ft? : #stm ^c«sn*f >a ft? tsftt? afftft? i 4ft> ^ferrsr ^tt®' *nw 
1 'sc 9 R ^"®n? wr ^?r i ^tlw wf «n? is x io 4 ^ i 

'atiiiwt^f'® ftt# 4 ftt?? ?fmft i 

b. OSTTSTT ^TTH^tft ft? : ($fi* W?P' PIPT l 4 ! <fpr <p(#<p (TIM, «ptRl, 

#$tgTC3Flfi# f|jfb“ G ft.ft# <Mt "^TT t 

s « ftt?r<t'g# : gn^npw 4 ftc5W ^rwfs stth i <i^rw n fl> *nft^ ft? %SM 

4 l ftf$fl« F ' 5 H?H W ?? I *fl? ?WT Tillaflpr ft»Br 3 TffPf ft:, T>M<r CTlUg? cftwPT Wf 

sjft^ i ^^s\g ^tm?t (TTft «, ftwr prftr, mws <m ftmsiw i 

v. : T?m? wffrrcn « wwipt ^ c f^% «r<m ^ot®m ft? Wfc 

afftfta i ft? ft^r ttwm *t&^RS? w i wstm ft&T 

75% ‘'St#5’ bTsi'Sl^l ^s?n ^?T I 4 ’St# 3 FPRSf C*Tt4» ‘ftfftfS (TTPH* Wf I 

"Ft^T ft? «T#’ ftww TJT^ ^snfftm ? b&ijltm ft? ?,SP)b'Sc e ll(;<P 

<[H l ^f^v9 >I<]<I»IW<I ^ ^1«<JltlH<l *1W I ^ 1 *TM tWlt'WfT ft? 

^chj i ^ i cw^ ®rt ft? ?r#^ ^ft*fr assn^ ^n ^ i ^ wr 

fciwsit? gi Qhii f ^m w ‘fttfT>ftr 'G ‘Mftn t?i^’ wr i 

jl f ft#5r? : ft#S^ S jr g^T Trpftt ^ 9 ff t r^ CW ^t'elxw #1® ?C# -HI*Wi S5TW^ ^wt?, 'ij? ?WT 
l>M l fi | <> (fpRTtt, TTM; PMt?? ft#W, ffttffw, ftWf 

ft^rfw, cOT-^mFm ^s#. ft#w, ^it 5 ^ sfsft %*i^stw 

SlSNWMl l 

5o. ^t5 : w ftt?8 ft%? C# I *T|ft^ 5^^ PHP Jfl*T W%ft C^*T ^S «(i^lws '-fl^ W ft? 

$vSft(3 1 #jrnn? ?pr ftt uw? ossrarcr cw jn? 's?r^r, 1 5ft? ^rftt jn? 

^ ft. tMtft ftt*iwn^ ^tfpwfr i 

i i , mw ft? : gt^TTfpftft c^r DiShi *!? 1 ft? ^ftts sfftfts \ ft^t 

jfflmw it w ? #ant»R f^rtt towtt? i 

«PTT#t ft? : gft fl l tfrCf ftft^ SW? fiprt*# S?x ^*tm W ?t? ?tc? I (fl? ?C*fT ftM? gpfft 

ftffidto , c^ tftg? c^fwf? c^pmft, PiRiuJ^b Rt*i*j^iw sfft^r i 

ft? = srnr solift ^rm ^ ft? ?®1 h[j ^RTd c ,? f??^ (#®itw>T) ftftt^s', 

^ft?TM C’ft^T (Wfiwf) ftW®, JQftt c<f>fi|4JI«1 ^lRi«f StSPTCTWT ^ ft? i 
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> 8 . .?nf 3 fcw t*nr $ iqwr ie <wi£mQ 4 *nR$* wit £*f% toe^ t crow Rfror Mfor <rwfs to 5 § *nf^ 
wit RRaft1 Itoto to, to «a^F 4R, <tot, ^toTR, ^fl?m ftf*^ cs%r sifoiiw wit 
4<ii $m i ^tv®rtOTC*i?r wftar f*im ®wf far ?ro i 

^TO ' 3 fromit f%, tor f%, *tf*ro f*m, ^e M< 6 iw«t f% $s!hg frorow ^roww i 

|--—-- --- J " “ " | 

S to kr fiWwro; gff^ rto ^ r lt TOiro %ro ffBw w to <wh w gcro cro *tfn 

totft ftaroro WlWfc to tow i 4 fw?r gtRU^Rw TOicsm TOW few fefro,! 

wnwf & gjwi^ii <h %ifo ^ror w 11 % totot cro tiprifr gtf*cwR gjfctfimro Irofc to fro i | 


(t.a 


ft$$ferr. firaiffiy, «tt;r-c*wfo * 


(Principles of Urea, Glass, Ceramics, Pulp-Paper & Cement Production) 
y> I ^sRiiT^feWStTO a^^lRs (Principles of Urea Production) _ 


RtroftroTO wfc<r to wwrRR TOnft* TO i ^t%*rw WTO TO TOtror 

nh 3 « co 2 to* t^fror ^wrm tot to i 

Tfffif* : NH 3 « C0 2 TOW 3200 Psi ETFT 380 °C *TWTO?T ^5® TOR WTO RJTOlfTOR <M4lOH? 'Q TO 

t^fwr^wRTO i 

2NH 3 + C0 2 ;-- NH 4 C0 2 NH 2 . NH 4 C0 2 NH, ; ■ ■ H 2 N - CO - NH 2 + H 2 0. 

Wffro tot 'S ^ to* h 2 « n 2 r?s^ tot to i Wffcw wrcro tow cewir ww tot totto we 

TO W fTO ETO TO R1RTO ft^ TO TO l 

Ni 

CH4(g) + H 2 0(i^ir) —_j^. > CO( g) + H 2 (g) + C0 2 (g). CH 4 + W*[ ^ CO(g) + C0 2 (g) + 2H 2 (g) + N 2 (g). 

4 filGwillIJ frofTO fllC^ TO TO I 4 TO fetW TOWl? gTO CWWT TO C0 2 ^TWT#E TO TO I TOf*f§ 

■m 4 F fc ■ 4 ■ " 

TOW(N 2 , H 2 , CO) TOT f*TO fro TORT TO CO TOTtfw® TO I TOf*f§ TOT 1 : 3 ^ftW N 2 « H : ' 

<]\9>IH i €fW N 2 « H 2 W 5, 1000 atm TO f^TO TOW TOT TOTT ^?T ^T l TOT C«TO ^WTO 7 ^ | 

^>IH«IW TO ^?r trw N «H, £TTO TOW (TOW 1 : 3 «ftw i 4 TO fsiSTTO 

300 atm TOT 21WW TO<R ST»ITOW 500°C ^T^TTOm TOW TO^T NH, ^?T I 

300 atm 


N 2 + 3H 2 


* 2NH 3 . 


500°C «T»fW Fe 

nh 3 w « to nh 3 w(Sp«riw*i 5 T TO vt^i^<-r to wfro cwsw f ^rTOrfw n 2 « 

h 2 cw to nh 3 os TOn® to ^?r i 

C0 2 CWlTO Wf<wl5 gww TO C'0 2 (W 'fW TO (WTO ^T t5W TOTtfw TO ^ I TOT C0 2 « 

tot nh 3 w tot to ntwwr i 4*rtw gftrr ^ wStto tot ^ \ tot T^Ito ^t 

tiSQlll 'AljTWI^^lV TO'lOliJ « ntf% TOT fsW'T WTO TOT l TORT f^> TORmRd^> NH 3 « C0 2 C«W 
TO I sffewl^ vSTCTOW^" RtTO Stf^RTT TOW W% TOW ^T®T TOTT ~5$ I 

«iw tot sm 27 TRptw sroi t«n:ww^? cror to s$ i tot nh 3 , co 2 « h 2 o 

RWrfe ^TTI t^fTO 'Q +\4\1M& STOW UW*f Stw csm TO ^TI TOT 4I4|OIO><I %TOR i£Rt 
Wratf ’ffwtw TO I TO*T TO TO* S'BRwi grow ^IWlwlSw CTOT TO TO I ^WW 99.7% t®%T 0TO 
t^<rg TO l STOW TO* fWTO fro* (TO TO *q?t WW % To* ^TOTO fww Wf 

C£W«f TO TO 1 TOT tfc%T CTO& Cfl^ SRT «t^R TO l TOfe?r orfWR ^TW TO*t* TO TO I 
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<pmn = *rar 


stiffen 


’UR 


-m 

l 



"2- ”2- CO,, 


H 2 , n 2 


Hi, N 2 

w 

SJJt^ 

« cof^f 

g^r 

« CO* 





NH 


NH 3 

%5?P 




CO- 




^5?=T 

CO? 


I 


nh 3 




1 C0 2 


1 co 2 i _ 







1 NH, 

jnn'frn ^ NHJ T ^ 


t y 

f 


80% 

iFJP*t 


ifrr*t 


1 

araJlM 

5® 

(Evaporator) 

r t®%Ts^r 



27 


1.5-2 hr , 

99.7% ?®RiJ| g?«r 









ISiPr 

—► 

(WRI'fP) 

—► 

^14-Sl 


M 


sRTRfef <t.A: sriff^ *upr v& ftsfs? si^fezr 

^ (Action of urea as fertilizer) : f^RF t^%Tt CTPt aRp^ «fjPf 

NH 3 ^ C0 2 *pw I NH 3 ^ifSt'® 

^mmm 4V mt wfe w hno 3 4 ^, 4 HN0 . wii 

ft- 

jlji-i _ C0(N H 2 )2 + H 2 0 —> 2NH 3 +_C0 2 ; 2NH 3 + 40? 2HN0? + 2H'0 

4 RR gfOTt^f ?Rf 5TT | 

^^^*R*i* Wilfe (Principles of Glass Productio n) M 

m ** **** ^ ** « ^**M4 ^ *RI< I ^tCRT ^!j Hm W(Si0 2 ), (CaO) « CTO 
(Na 2 C0 3 ) 4* C^r ^ **T C^m (Na 2 B 4 O 7 .10H 2 O), ^ CW (Na 2 S0 4 ), CW-THT (A 2 0. A! 2 0? 

. 6Si 0 2 4^ A 2 0 = Na 2 0 K?0), B 2 0 3 , As 2 0 3 « wm *mI 47K5T W T^S fW* 

; TO7feyflER al Qn l bMB tflcf | 

(*) ’PR, (*) «RR, («) *TR C*PS7T « (8) fafiPK t 

y ^ : g =TWm, wn^ -3 m ^r fwm im to ^f-f^f ^r ^ i <nf*r 

CTt^r, (Rmm « ^riht ^!3fw ifiHv ^ i 

^ftc« 4^iar fiHiPff ^ 14 w m ^r i w ’Rtrr trt 

I 4^«nmW4W 1500^1 4 

^ £fm ^mtwi i aim 1 4oo°c ^smiarm ^ 771 4 «mtarm- 
^mg^r 4 ^ ^ ^ 1 4 ^=r ^*m.%ir ^pwr 4 ^rt^ ^ 

^RJ4!ra b^(.\o «ftC^ 1 WT 'Fined' ^ ^4^ 77 I 4 TOT t^f^RTTS^ 4tB 4|^r [ 
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88* 




Na 2 C0 3 + aSi0 2 Na.O . aSi0 2 + C0 2 
CaC0 3 + bSi0 2 -> CaO . bSi0 2 + C0 2 
Na 2 S0 4 + C —^ Na 2 S0 3 + CO 


2Na 2 SG 4 + C -> Na 2 S0 3 + C0 2 

Na 2 S0 3 + CSi0 2 -* Na 2 0.CSi0 2 + S0 2 

Na 2 0 . aSi0 2 + CaO . bSi0 2 -> Na 2 0 . CaO(a + b) Si0 2 ( < Plb) 


Fined W toflTO 37^ to TO*ITOTOr TOW PW5f W I 4TOW fitful# TOW I 

TOTffro etTOH : Fined $lbW» TOto tow aTWt5t% TOtTOW 2iTO? TOTO I TO3T TOWTO WWfc ^ITORT 
TTWI^ TOTS' ItoTOPT TOPT TOTO^f TOT® ‘'ttol? TOto ' s ff% c C» ^ I 

’tft w«to to : tot mw? 4> i t>wF *fR ctosto «iwt®r i tor to tor tot w to 
7m ww tor tot c*os tow i TOtror to(w TOR ^tt tor TOmtarm ^topIt wr® rto toto® 

tow to i arf^ m wtw fto ^rto ^t'=t=tfst tow i ww tos tow ®w tows - 
topttoto? to? ctot R^**k ww tor tor toto 1 tow wra tor ctogto totost ?? 1 tor <?T'<3Trt ; ^ 


wt tots *tot 1 tow tots ®mwto ritors; s etorot 1 

8 . frotoe : wih totsw frotori toto 3? 1 *i(d»i<w»u c r, cstfto, tom??, #r, tuto 4 R<r$ IrofRpfc 
^wm 1 



(J.'S : TOlS toTOHM? STTO^fRSJ 

TO ^ TOR'S 4? RWI TOTORT TOtoTIW 'aMtttoM ctor CW, Cr, Mn, Fe, Co, Ni, Cu 4? '=h-siI$'s CTM TO TOW 
?to TO TOT I TOM %TOTOR Na 2 Si0 3 4? TOTOs fTO^ ^ItgMlfW TO K 2 Si0 3 , CaSi0 3 , PbSiO,, B>0 3 , BaO * 
P 2 0 5 W <I)«K TO? TOTO TO? toTOror TOT TO I __ 


# _ _ _ 

» ftolto totoGR? yi*flfe> (Principles of Ceramics Production) _D 

ftotro ’tor? TOT^ftor ftowF tor to 4?^ Na, k, Ca, Mg TO*% PiPictoJ ^tto TO4 

toto 1 

tolto ^ihWd ^ TO T TOTTOTO^r F^WW TOfTOTO^ TO TOTT'Qtol^ (Al 2 0 3 .2Si0 2 .2H 2 0) TO (TOTOT C3F, 
TOT QF, TOTOTOT TOlfS), CTOTTO (A 2 0 . A1 2 0 3 .6Si0 2 ^TOW A 2 0 = K 2 0 TO Na 2 0), TOt^T (Si0 2 ) C^H 
^'TFtR toiw (TO) toMTO (cro^T TOTH, Na 2 C0 3 : CTOTOTO, Na 2 B 4 0 7 . i0H 2 O; CTOtW H 3 B0 3 ; 

croforosr (NaNo 3 ), toitotot (Fe 2 o 3 >; nr^r totth, k 2 co 3 tjftctoto^ Na 3 AiF« trontw) (^) 

MTOTTO TOT^T ^TOTO^T (i£tf^f®TO TOTOT^TO RWW Si0 2 , H 3 B0 3 C#TO TOTOT^TO %TOTO CaO, Na 2 0, K 2 0, 
PbO. A1 2 0 3 ) 4TO («r) TOTTOTO. ^TOTOH (TOTT^fto A1 2 0 3? gTOTOVl? CaC0 3 ; TOTTO^TOl? MgC0 3 ; l&wmflf, 
CaC0 3 . MgC0 3 trojTf^ l) * 

; of, toror« crorto toc«t f^^rHro %ro? ctototo, croto crotorm tottot^, 

TOto# (5?^ TOfTOTTOT%T TOfK (TOR- TOTl^TOrT, TOfTJTOT TOTOT^TO, (SFlftosT TOTOT^W 2T«fTOW TOW 
CR'STO ^TI TOTTOTOTO 4 toTOTOfOTOTTW 2NW 3FTT%t OlPlt*M TORKTO *IW TOT to TOS? TOTOWT to[ 
TOTO? 'TfTOFs TOTO ^ t ^ITO top TOCTO CTOTO CR'STO TO fto TO=tH TOT^T 2tWt®T% TOf? ftofTOTOWTOtt TO 

tor srgro toto 5 ? 1 <4iro to to®t i >5 Itototo ^rtotrof csitro totowt toI^t « to^to tow tot%t *rrowf 
^ftoo toto ^ 1 ^ toto^ttt tow ctoto? to « to^r ctorw csB'T tow trw wc? f?to 2rwm%r toto% 

SfTOR TOTO ^TT 1 ^TOW <iPTO tos TO?E? >1I^IWJ «TO TOW CTOSTO | TOl^ ftto TOCTO TOWlkTO CTO^T $ffTCTO 
TOSffWT ^TOWt 4TOT TO^fKTO CTO'STWT ^T l 4«IW CTO^T toto TOTO^t ‘toF TOW ’ll?#® I 













































































































































































































































































8ffo 


: 13*17 


4 cgfe? 3531 33 i ^Tora'mir? p#m cw^, 3133 T csf, C 3 i 3 T 3 i, C 3 if 33 - 5 lw. « 

c®p5 ’tfer ^R5f& <31*5531 331^3 $*nmt3 *if3 c n5 3*31 53 i ■iiw? Pt$cE3 $*ra 31R 31173 ^531 

Trrawr c”2f 333 o?o¥f 531 -5 $*5513 r<i^(.G<i $*tf?T 5 rc*Rr f^gwure 331 333 1 
cjjf^ ^f^Tj ^rr-s’srra' 53 <$3313 tm 3 * 3 t 33 1 -aw on^ 3331I3? ^t i < 531 ct sm 38 c*fw •oh 3 % 

3TsfT 33I -55R353 «T*rai3jT 1350° • 1500°C -33 3E3T PkisH 33T 33 I 

^5p®opf^' f^<||{V|<p(<p oj»t3>fC3 - PT <p<i 53 I 3f*ifl(.*w CE£351!3*R < ps[ 33 l -5^15 -53? G«T3 

CUfe^ <5Et®i3 ^1^63 $33 2 T«Rt: C’Pt 3331 *513*13 *5TC3* $*3<3 3*31 33 l ^31*513 Ctfftfl -53 

CTO 43 $33 (TK^(Rf«Frw; 53 -53? S351RI3 33 Cjlfsfl. <7fS3T 33 -53? $®S 3*31 33 I 



sraraftar s .8 ; %ift3* iSstflgpRl sprreffesr 

►► ff.fr.8| »rcsr- (?WX$ (Principles of Pulp-Paper Production) _ D 

3t?T C33T? tef33 SI3R %3 Cow l 'S* I -5fij C353 3*®T13 Stlb[£33 fe^3 *$S %3W $3f^5 81TC3* I 

CT^TC®t3 $*?3 fo333 *pTT, 3N. *%, *35113 C31WT, 37H3 C3135T, *flS. %?R 8 %"1W3 3f3^JW 33Jlf*r, 
3f33T^ <ppfW 2fsf%£3* 313313 ^3* 33 I *373 ***3 $^533R3 CT^OTtW 3-313 31^3 3TC3 5-S3T3 -515* 
3T33I3 3*31 3TRf l -5 «¥33 33r€ CT«j[W I3f 3175 SP3I3 3Tf 3T 38 Sf?« 3*31 33 I *TC3 -5 3T? r«i r «n 'S(3TC3*R 
3$fa ti?3 37C3T 5T33T 3*C3 3Tm. 733 33J5 3&'*3f<lf i ft < J3 5 C53 35*t*Sf 3t3T®f3« "33T 33 I 

•Jflf $^3133 : 3T?r 3T 36 $«,3M33 31bT3PT %3C3 3t*t, 33^ -a 3T5313 3T33« 33 I 3T^TI ^5JTC33 
FSl^THT 3T33M 3331^3 3£93 ^RI 33W3 %?T3 313 33 I 3t*f 3T £31$ C31$5*Mf3 351®T 35 I 33(^3 

^M^TfW -=J3^ 3^3 C63T 33 I 3*333 C3t5 C5T& 3T 33^1W 3ll«jl(3* 3153 3T3TC3T 313*3 ^('PTRn 
^3T 33 I 3^5« a 3|3>3\j‘9> 3?5 a 33C&3 335Wl(.3> f53!3 (,3ptw CaJ3®f 3*3T 33 I ^-3138^3! ^3t»|<[>Rj3 
-y f l 3 5 H 313^? fia5* f3i?*f3 I slfelS ff3t^3 ^3 twlal 3T %3 C^fST «lft 3*33® 8 ITC3* i i£|31^ ^ e 1'S 3|ti<i 
33a^3TC3 ’fs ’fg §3*313 *ffICTT 3*13 I ^3 §W8WU3* ^4l33F 313% 3131C3I C3^ ^3353^ 3^ 
g33TS WrC3 333* ^ 33 ^13? 4853TC3* *53313 fs3T3 C3f3W 31^IC3f 33 I C3fG §33ta7^TK3 3Mt3 ^55 
^3* iSfsrr 33! 33 l 3 3*33/5 % 3i?T \ 3p*g33 ^8531!^ %K3t 33 I ®ltC^lC3 3T3T 

13353 313! 3TC3* I 313T13353 27.17% Na ; S, 58.6% NaOH a 14.3% Na 3 C0 3 -33 ft]J 5^*f I 43 3S31 

Na^S a NaOH ’^fo g!33* f3£3W 35Sf ^£3 I afeefJVpfu %5lft3 $**ITC®3 2% -53? 250 Psi 53S 313 
33 J 3 > 3 f; 4 > 3T£3 I *51?,CSi^ 3|W3 3C3T 1^3 31331 3*3t 33 1 3“*^ 3a313 JJ£3* £1T3 3 3*5T 3KT 33 

-53? -55TC3 2(13 110 Psi 3T3 2Tt3T3 3*31 35 I STSW^Jli? C3 3T3I3%* f<fc51 3™!^ 33 «T3 ^RT®5 3£3T 
^T%3 ^l l °1C<M33t.3> % | $ 1 <| 355132^33 ^3311 3£3 5 3%3 'ST13£3S3§TI3 a >iM 3>I?G $33^ 35 l 

fifitfjpl gf3® + WH353I33 + 313W3B53 + 3T3353 

%f 3T 3*fr + (NaOH + Na 2 S + Na-CO,)— t ^^ sj ) R - COOH + R ' OH + R" SH, 

i£]f%. -S|1W£3-133 a 5I3W t TGlF1 g?!’*'* 35 -53? 5£3 *333133 3*31 33 I $f^v 13*313 3t.* 3813 
3*C3 C3f*s 353 CT-33T 33 I £% 3*3t 3813 3T33t C333 3*31 33, OT3IC3 -5T %3 f33*3T3 (KnoLier 

Riffler) -53? 313%3 2R133 355 - 315 C3 ^liwtt ai3C.®i*R 35l3 *5131 *333* 3C3 *TCS I 
SET'S 3SW 51513*33 2R35C^ 31^1173 35 I 31?Pf* 3813 y*l(33 3131 %f®*5 3*3135 I -5P 21533 3*£3 

T5tc® 3*iHf>n il3 3ltc5l£^131?G fc[%® 331 33 I 5 *131131 38C3* C3t*s 3S£3 *33313 313 3*31 33 I -5*5TC3 2f’S 
































































































































































































































































*n?r rt to top toto ^ w ^tortcr tor tor Rifer ■'tfro© tot tott to t ^Rt tor®!?® rttos? 

rtstcr ww rrito : <w rt tor totr rto^rt tot toh® f^fl!- *rrn tot to i 

(R) PtfSv (Beating), (R) (Refining) 'G (R) RPist **ftT? £®f<I (Paper sheet making) 

(R) ftflh. : 4 Rtwfi> tRTO m\ R”TO TOT TO t 4fi> 44# CTOTTRR R(®R TO?R RR TOR 44# CTOM TOR, 

to® to rtst 4R t>Rft<f> fro vnUw ^ro® to? i 4RTO?tf rtotort ctotr tor i 4? f$R fe 
rrr'qsrt *ii^r TO® rtor f^R cro c?f& tor i TOtyRR rt?t-4R tor toto to - wr 4 # TOrrto *fw, 
tortr, rr, tojr 4R^ rr f^s* rttost RfRR® jr i 

(R) (Wl$f*l\ : 4 4»l«# TO5H ■'1‘TOT TO I RR I i3fi> 44# TO^ 1 *! RtPl^lfl CRfTOT I 4! ^fs&CR 44# 

ctoirir cm tor i 4 cJit«m %®? 4 *®rtort %'s? tor YftRror crtr vrn^ i tor (tort tor to 1 *!' rtr 
# £# wss TOfFP®! ^htt cw to rttot dlv fro c^fro tot i 

%rtoto rttot s$gfm wtj 4 TOtcr tor? tor f^ror cror rr sr i f^ror rttost? TO4r cr *tto?h 

Tor ®rr ' s j c f < r*w <>hi«Tc<p wir® '5rf^i<i i ^)<i -sp^r rc? i 4# 4 >n?5t? ^j^?to>T'G ff% 4*c? i f^TH fRpf Rt^sr? 

TOrof from tor eiftew tosto tot i torrto %trr rt rtot ?r#, wRgfas caco 3 , tio 2 ensfroR Irtot 
tow rtrtot rrt to tor i 

Ruiw c?fe to «tr* rtrh 'G f^to Ritfwt ftow «mi<! wr ^ i to ftod^T wtRr 

^Pit? fro ^TTOf? % c lf^TTO TO I TO OlfiK ^TTOr? BRT <^f& WN ^RTRT TOTSr^ TO ^TT t 

^ ,!> p^ TOtfST TOF5r% ^ wr»r WT | TO 'STT^Wt^ 98% ^ $<! ??PSt ^i^irf Wf 5^ I 

■TOW ^ M?(: c#H?f TO (.tpmQjfHwr^ c^fro^ torrit ^r^psf ?®f?r <m ^ i ^ c^rfto^ 

TOt *m:n i w- i. *tip tost cror ^ to 4p nt=r ^*pim o. ^fflro 

8. ^i i w'& i w i ^ rr TO) iujH^*- i i 

i, ''iRro tow v tfl*i'®<P<!'i : r<i^i5Pi? ^<r ?f<\ nrn& ^lw<t w Ito <m?$ ni^nRit ^ i 

‘5t'i f^T^tWlft ^RTWRT ^WfTO 'J^T^RT ^['I^f^f ^?T I f^TR #tR i£IW^ ,p fp^ #fffR CRR WT ‘ p ff^?R 
WW ^ « ^TO®RR -i>lt^« j^T ^ WRfS %fcf i i£)^nR epro C^P*R TO ’fllTO 7 5f < TTO e f TO 
33T %■ ^ | 

cror ^ to *flfa TOTO«r: c^snroc5 khwR« to^?t i ^^m?r?fwTO^®TO 

CTOW ^?T ^*^1 <i3W RTO TOT WT <#T ^r i 

«. swrot : ^^rR to fNtar *m*f?r rIto cm ^:*tT fro tort to 

t TOT *Tl(.o-a wf*RT TO *lt^t ^T ^Rs. ^ 90 - 94% «W ^?M 4 R¥?T efWlWHWTW 

^RT Hf&«l CR^^rr (R^ *ttw I 

8. ^ttJc<p toc®tto to ^ i r^ c f : ^fTO? %SB? ^■’rfron wrw ^r c r« tor to TOroif^t 

TO ^ I WlTOSt^?, TOR WRT TO^^T^rT ’SPJR 'S «lft ^TO® (npho CTOTR ^)R?R TO TO i 

Ri*2f SffajRR eRRf^ff : 



TO^fwi ff.tf = 'TTW-C’MR ^TOTO aWftfbJl 











































































































































































































































































: f^ok *far 


8<U 

» d-.e.cj fPrin ciples of Cement Production! P 

fcpS 4R# wm 3OT5f% &Ff*$ kfe^ ftskfl RtC^ Ca 3 Al <8* WTOTO 

^i *nft? ?RTO*f ^ r>(1# rs sftom m$ cro ^ f^ w \ Rifat Rifa 

9 tr®rc^" IjTO 1 rt $c5r sftwt to"?h r»cr 'oic^^c<J s <K3 ^fu t^fcs rIrr® rsrir ^rsr rtcR i 

m tohrr rot ricr i to- (M cRitfw faw&; (*) cr^TOri ( 3 ) Rrokro wrgk^ 
faw$ sg (g)TOTOf#fafa& i 

^flrf^s Wsm rto c^rf^nro fRCRrortR ^ctocrnt i totorcrr rto wfe* r 
fTr^ $wvt ^ «top i 4 to#wt« ^tostiro RsjHffark faRcw$R fa^ TOR^R 

-^R tTOTi 4i<f RCRI RITOR© Ja l ^JMPliMif f^rc^ (3CaO.Si0 2 ), k v ?-- • 

(2Ca0.Si0 2 ), 3at$ RTOffaflR Wl^ftlWiS ( 3 CaO.Al 2 03 ), faf RfRTO $&TRTOkRR WT«i|kwT CTO$u 
( 4 CaO.Al 2 O 3 .Fe 2 O 3 ) ^TPTT^rr MgO 3 Fe 2 0 3 ^RlR RtCR> 1 Rfa3 Fe 2 0 3 TOCs NTOT 

TORT I 

$torr : cRiftros- %rc3r kw fro tot tor - 5 $ 1 to- 0 ) tottotr fasR ar^fa, (A) %°nr 
^*hrr sq (o ) § 5 ^ £<f tot rIrrtorr 1 $ f®Rfi> rtr wi #■ tor ^ NR- 
(▼) wtf r^ 3 (R) <** R'sifa 1 

(W) W3 RRSflr : ]^‘ t TfRtRR T^iUM 1 TOTIR fa?TR RTTOIT f^f <K3 PtPl4l ^R R^R TO ^CR 

‘ s TfkCs kf*f£R ^rtt (Slurry) 2f^5 R>RT 3R t ktvC^ ^R "NT ^R! 33tftCR> fTOMJ SR ^1^“ 

*nft N5r*pT^rra' c r ^?rr ^ i 'rrs’ (Mud) i rt^t ,p r% <r r ! ® 

^ Yfmw ®rfi> (Kilns) c^ nfer ^r i rhct? wj ^ k m ^r i ^nm 

vst^Hf 1000°C ^^13 fHCt><! Vj«vm 2ft?T 1500°C ^(-'■*! ^HC^ 5 l ^ ^Tf'^TMcnn 

Uimm p caO w i ktat #itw 3 

1350°C 

8CaO + Al2O3.2SiO2.2H3O---> 2 CaSi0 3 + CailAFOili + 2H;0. 

5%?r fHitj^ f' c ^f? sm i 500°c ^ 1 <a wviwra 3 kfenr ^c?r 

^n ^fvi^ , w^iknTST f>iRic<^ cGtt^iRfersi ^ 1 1 

2CaO + Si0 2 2Ca0.Si0 2 2CaO + A1 2 0 3 -> 2 CaO.Al 2 03 

3Ca0 + Si0 2 3Ca0.Si0 2 3CaO + A1 2 0 3 ^ 3Ca0.Al 2 0 3 

4CaO + AljOs + Fe^Oi 4 Ca 0 .Al 203 .Fe 2 03 

k%TCT?T fifT® W ^11 ^'=Tfj §PS35RfCV W®?im T>JTt£^ fe 

Trt'G‘?rr "531 1 

fer fcr f^f wr ^r 1 sm 20 ’fk'Fs to tor cr^t 

fer ^rterr 1 ^ito 1 ^ 1 ^ 3 - 4 % 

(CaS0 4 .2H,0) CRN RRR I TOR WTO 200 N*f RT 74 *11$WWW TO RR l ^9WCR 2H«E 

I i£IW TON TOT dj^H* fer TO RR I 

^ fg- 5ij^>I I W^ RCRT w (CaO) 60-70%, fafTOT (Si0 2 ) 20 - 24%, TO#Nt (AbO,) 5 

- 9%. RTTRWfTOR TO1$^ (MgO) 1 - 5% TO WTOT (Fe 2 03) 2 - 4% RfiTF I 

S']TO M3 fRCRC^R TOT iTOR TORRs CRW TO ^fTO : 




















































































































































































































?rr? 


8 <K> 


PlWS? <Tlf?? $*lf*tfTO'0 f?taT TO ffc? to TSR# %TO3» «TO TO TO? CTO TOftC? 

TOfi> ?4? ^ ^rfrotro tot i 4 toJ-hw* frowt^? ^rfS' ?tTO ?ror to toc? froro^s? ?c?r ^ifaro 5 ; tot 
<#t croro ?rc*t fen^ crtsttoto fac?if®r« to ^mPriw to? *nt?Rscrofer® 

to*#rr ftfaiw? « TOif^n? ^jisjfsfwcB? crorom ^1% to i 4 ctopt®^ ftcsr te 4?^ ^*r1!R ?c?t 

TO^f TO 4?# f??fi> ^pjll 'fill*!(.44 ^fS TO 4?? ijb»lw ^?TOS %? i 

fe*PTO (CaS0 4 .2H 2 0) TO fTOSJCTi? TOTO? TOtaT fRTOTO® I TO=r fisfTOR, J*l$<WlTO??R _ 

'^ni'jfwwU tii? tor fata? "To 1 '*iia<^)y ^TH^Fi^nT^fro^ $vrto? 1tot 5f« 'Brad's %w® tototo 

TOT to??.Si$<w h(*w tn ^iHjfawBsfT^® tot i c? ^rr froTOSgro w?fs TOR TO i 

3Ca0.Al 2 0-, + 3(CaS0 4 .2H 2 0) + 2H 2 0 -> 3Ca0.Al 2 0 3 .3CaS0 4 .2H 2 0 + 6H,0 

*R TO StTOt? f>iCitC*0^ Si?fT> %TO TOt TOfa? TOT4 ?®R ^TSRT TOTOTO TOfa? 

TOTO$? T$y§\ « TO^? TOR 1 TO? TOTOR TOTO? TOT facTOS >TO -3 ^%lft TO TOR I 



cBf^ (£i?r 


(Principles of Leather Tanning) 



tof. ?%, c«®t sfffe ^ toto *ifl? to totost tosjr? tot farf% tor fafw TOronfroro g?r m\ 

fifenro TO «TO ?I??R fcro# TO C«MT ?? I 4 TOTOQRTR TOT 'SWJ'®>T «WR TOR TOT blW^U C5fa? TO?T i 

^ RtarR ^ sfsr sT R tort hm^ i ii Rfaros TOTT'g? i to to totobtr TOrprfa csfa? r?t ^trt to i totosir csfro 
^n?r^'TOc^^^TOT%'4TO^jri ^^tto cw tok% ^pra«r to?t ?? w fe-csfa? tor to ifsr-dJfa? 

TORTO?fa Rfe tor^ ~m 3 ? \ m~ o>) cmf^, (^) (o) «(s) i 

>. : l£) %m;n *nft? to to, *prF#r, to, wri wtt, ^mwfl» « 5 ^% 

csrrfS^r 4<rr to i 

tot ^t*pto : t>R^K4 ^f%fro jto sro? ^tt:*it ^tot ^?r 1 ]pr to^t? canfcp tot f¥ror 

TO TOT ^rtfpps #T?:r^r©WT CTO (TO I TOT CSftlfcr TO ^TTflTOT 

^T i TOTO (RRlf&TO esnf^T CTO TO ^ ’arf^ S 5 ^ f^T ^d> I TOT ^ TOTO 

’fTO^TTO^ itW TOTRT TO^5T TO ^T < TTO c f TOT TO TO*! 

3. : C?f^ TOR ^SRT b [ 5T\b 'l C4 NH 4 CI 0TO ^fTO TO TO^TT C ip NwtS4 CTO TOT TO 1 ‘TOT 

b 1 *|vfr l 4 TOT ^ vsjf^^ j^r vg CTOTORCSfti^T fl^T TOTRT TO TOTTO C^TlI^ TO I 

8. frof^C. : fTO^r?. TOR TOT b'RTbTR 0.05 M H,S0 4 TO'T « 1 M NaCl 5TOR feCTO ^C*U ^fTO TOT 
TO 1 TOT TOTO ^ Ca TOT^ ^T^PTTtw TO 1 C2J#CTO Ca TO*f ^f^TO TOT fatal TO? Ca 2+ 

torr 5 ^ to? ^r^rnifro to cafff&cro w ^ft to? i toto^ czm cSfax 4? 

^*nR#TO? CTOT I 


I - NH 2 - Ca - OOC-1+ H 2 SO 4 -> INH 3 + toFPt^TOT OOC I + CaS0 4 . 

TO? TOfC? fro^Tv TOT TO ?RT T^ b)i|^lC4 C3JTOTO C^X TOT TO TO I 

TOTR CS^T? • bR^lr,4 TOST TO? ^t#T? WRIW? 2fOTf% ?TO TOTOR TOR ^RT FR5R &&K TOT 
TO t fTO^T^ Sftar TO^R ?RR TO bR^iC? flSfr* TOf TO? t C 5 f?t SltarT CTO 4 C?R# TO#T® 
TO^R ?s?T TO? I TO? C3JTO C5f?^ ^TT^fTO TOife I 

VT^fr TO?fR C3Flf??R TOTO?S TO CjWJ>I 4 ^fTOTO STOR FlTOStC? f%%? TOTOR TOTO5R ?TOf^s CTOTOCTO 
CTOter # SP? TO^T « TOI^#R iP? Cr- 4? TOW ^ TO? C4WIC®rH C*lfa?l^ TOl^TO RR^’RTO? i 

I - NH 3 -OOC - t + [Cr-O- Cr] I - NH 2 - Cr - OOC-1. 








































































































































































































































































































8C8 


RRtRR : 


CFlfRW t$> center tort 

Hi'S? lR?R> '£®fR R>CR m& I 4)WR Rs£ R?RTR> Cr 

wf&sr 4 stf rttorr Rim «iffl7.«rw^ to*tjw ^ tor 
^tosr f^s? r^r wr RttR i w f*FfR? rtcr 
c^iISm* tort 3jt fR?<F^mrF *$*f to crr i 

^Itfsfsnfr : RfRlRcf® Tjf& RTO®I® (3FR CSfRt. R*^ 

wr to rttf i 4 jr^ JrK rirrIt> rw *r®% i to tort W R*tf®fi> riIrf siRfR® i 

]>RTR *1'^if'® : CRf!>° 'S TOf Wwvbk^P 4)R# RllC^C^ TORT CRTOT TOT I 4)Rn7T ‘bRvSR 'S'SrC*'i<J ^TR 

t%% R^CR Cr TO CRM <S H 2 S0 4 CR Rfefo TO TOT t RTRtRRWR TO* ’TlW '3WTTO WW RtW 5 WT® 
WTO Na 2 Cr 2 0 7 (5 - 6%), H 2 S0 4 (33%) ftafCTO 2.5 - 3% 5RTOR RJIW»M CRTR TO TOT l ’fTOTO 
CTORRt TO? di^TO ypkFTO fiTTfr 3-5 RR>T TOT TOT i TOT WET GSFtfRF 4|1 rvE CRTRR TO TO? 
TOW RRR TOJR R< RW TO I 4 *ftat TOW ^ Cr TO TO Cr <Wf TOW 
f%TO? CSflt^TO RTCR TO fW TO 'SrfE>®T Cr cSfc? TO®T Mr TO RKF I 

TjTRHTR* RTOER TO® ®CR 4)m ®irill's * 1 fRRTOTF 'SrRRTRR TOT TO TO? CFTR TOFSTC^ TO RJTCTOR CRTOT 
TO l 4 ♦IJlC'bWit TORT Na : S : 0, (15 - 20%) 'S HC1 (33%) fefiW 6 - 10% STOf RTCF I 4RKFS bRvbTW 

RWf^t TO TO I WT TOW TOIR R*f *tfTOf^s TO tlTO te TOW 4*f TOT TO I 

Na 2 Cr 2 0 7 + 6 HC) + 2 Na 2 S 2 0 ? -> 6 NaCI + 2 Cr(0H)S0 4 + 2S + 2H 2 0. 

r**£Wr tor R^ w wrr tom victor?! 5RW tort hci crtr to to i ^ «rfarertf& 
ww rtcr r*w to to i & arfro r*w to® rrr Rim srm 24-48 RR>t 1 <a rrtcr tow tojr R*f 
TO^ffron ^^Rif^s to to? tow4> srR to® wr tor «rtort to i 'stott tow^ £cwt p?r 
f%wrmt to 1 to ^mw ^ ^ rtoIw to i 

4 Na 2 Cr 2 0 7 + 12 H 2 S0 4 + C 6 H, 2 0 6 -> 4Na 2 S0 4 + 12 H 2 0 + 8 Cr(OH)S0 4 + 6C0 2 . 

TOW^ Ht4lW ^ TO® w To I WT CSTO W TO^T RTTO TO i 

TOW cWfWR ^TO^TO^bfR® TO I TO'TO T>ItW (*ITtTO TO) R^TO I 

Wf W TO I RTOHTT TOH TO *fW^3 ftfTOF, RTfT^f « (TOWlff cWfTO 111 TORR& [Cr(H 2 0) 6 ] 2 (S0 4 ) 3 
TOH ^TOtH »lf4M-r ^tTO 'RRT TO I ®TS;I'EI j5<lR if® 'Q RTOf R'ftl® I 4 TOT^ltT 

'8 c Rs 'TO TO I "TOW R CTOR 4TOTO 2(1 ?l R't ^ <Ml TOT l 



<r.H 


m* \ , cN^r q P l ead jgggffi 



fTORrt^t W, 'll# Wro^t ^TOTO TOfITO tfTO TO*TT f% WW TOR W I ^ ^ f% 
TOTOT TO® 3<TO TjW W TO t 4t?RTCTOTO TO®T fRW CTOR f*T?T WTOT TO TOR'S 

W'Rfro* toto rtoto TOrr ^toto tow i w^t f% ^htoto RfwH croit fro^r ctor 
c*rm w i rtor^ ftsr tort tot cwn ?tt^ tot toto tor tor cRfro TORt to 

TORRTO, Rfc ^JRTTO -<3 WTOTO, ^^IR#4 RTOTOtRTO RTTOR^S CRiRRTOR RTO RRi RNT TO fTOTO ^RTRR RTR 
TOTCRTR TOT I TOR <i)RR RTOR1RT TO® TOR RTO TORT-WTIR TORTW RRlW R^fl® RT RtRXR' fTOR fTOR RlfR 
tjRR RTO, TOlR W^® fTO*l‘ %R ffRWTO W <> ^ : TOR I RT^ RT^p® fTOR t^R RTRR W 1 

i! *' iv 1,1 

Wb 4R RTORpfS" TOtRTTOT TOT TOR T — 


(RJ) FRTO fTOTO ^ : Wm RT?RT 7 TO* 1 R f%R^CTO TORT 4 R# TOTTO 1 % l TOTOR WfltlRTR 
TORTTOT 41 R? ^SltWR R^fcjpfR R^lR RTORRtmR fRf 4 |RTW 4 ft* ^WtiTORTR TO^l 4 l WTO 
RTTORRmR 41 f%RRRWT TO® WMF ^fTOTR^ RR W TOW ^ TOT 1 2 | 1 Wr ^IDrRIRR WET 
TORWT TO® 5000 - 6000 m : RlRt RTOT RTO%T RW RffR, RWIRIR RTRTO® RTRTRTO cTOwiR, 






















































































































































































































































































8 H 

12000 kg FtoN WFStFT cFsfF CTO, CTOtd ct^T IpFt, F5 « to <4F fFFT 8<IWQ 

to to i FfiancFF toFtF to w f® ^Ft®TCF ^ w toto Fto *nto® tor to* i 
m®r to fcwtf fft tor#s, cto Cr 4+ . Ca 2+ - »ri, ^FSTtor m#f *fto, f*, c®*r, 

WTWlfFTO TOT, Na TO*Plt^, FfTOFfto 4to& 2j®f® aWH W flOTM ftor ftcf I 5tw 

’M* top *nw fFfp w ^f%f tof wrcroFT wf fft i 

i. c«*iwi : to® ®ro NaCi, cfrft tom, cfrf, ;p%?r csftfN; cw, witom *$tf *tto, 

TO ii]^= <1^ <K<1 ! 

P CFIF TO : to® WF W, FtTOftS, P. CaC0 3 , CTOIWH CSftto Ffto <TO 1 

®. cto w to ; to® tor ^rr=r, ftstt, Ftwtt'S’ 4Ft ?>to to ftoif fur* i tost f® cto ^ 

TOTF 'SRX FT (3fK TO FT I TFF5TF C^RTR^TCSffito^ p fafend <KF d}£^ F-f% FCF | i£i 

TO Ca(OH) 2 TO 'm Rltto 4VS<% foRTF Na z S. NaHS. As 2 S 3 CFTF TO FT l 4®TO 
fc^jf fft c!fw FtocFFF viww pF Fto i 

8. p ^ to : ^ tot® tot ^ito FFtoF ft i ^c® u 2 $Oi •« h^po^ tofto *sm i 

<t. FRST TOT : •£ <1(.®t] ^fp ?-■£?<! FTOf <5F%F 'S CFf*fF ®TF ®GJFtor ®I<T$TF FTCF I ^T^ST <P$M 

TO, FT TOFT Ff 'Q TOF toF^ FT I 4 TOF FWT FfFCTOF FRP I 

■js. FTtfa : tof® totr ^iicidtoi, ^jitviiRaivi wr,^ HiSdaitGM to?;5f% cFTltotofto tof i 
F, TFTOf. : i£| ®<jc e 1 2fp NaCl 'S H : S0 4 F®Ft*T FTCF i 

\r. 6JFTST ^Ttto : tof® Cr 3+ Wt FFTR FfFRT ^ >IM|vqJ<l» tot^ I ^ (tof %7RF 

ssf F®c® tor to ^’tftsrsT^i w tow to ff i 

f Fn: f?rg^® m?m «rp ^ ■$ tom^ ^nrwKpF torsj^to® tor i 
(< f) to?r? 'ift : ^b-o >ii jm ^^Ffr to?t cwtf ^rr^? rttff smm w$ \ 4 to?R 

ftf^®h sjwi'Siw<i ®itot to 4 tor^ tow ^tto to t thfh toF®r -tor, 

wr^tor, ^fsrtF Fr^®t ^ 1 ^ fron? <pF w 

ft 3TO "srfto^r FFT^ I FT RTOT F'# ®FT <JC^<| CFf^ RPFlto RWT toF® FT ®T 

srr^ ft ft tonr ot Fito® rw tof® ft cf Frto r4s frm to fif i <a ^nto® p R^rrF 
TO*r ft fto tof ^tot ^to? ft i 

tof® ®FT TOfF toff® FPFlto FCF Ff>T?<b (TOT, ^ C^lto. CFFT, tollto FRFTtoH 

^h<Pi5®, TObf, -sftof 4to, CF^RTOT (TO?T. SftoFT ®MH$!® ?WF TOlFto ^TOR, 

TOF F:*n ^Ffto «rtr (to TO FWT- Cr, Pb. Cd, Ca # C®«T. ftpSf RF^ ^Ffto FTO i 4FF FSrT 
tof® ®FF (tor F*HR pT TO) Ffto® TO ’Rf&F Flf^i«lf(5 tofTOF ^FJ FF i F^t FT 
' 5 (FTRT ^TsTTfto® tof toF “FTto p3f*RF pF F5TF l ^ F»|TOf UTFT FTOF Flto pTF. ^FF 'S 

^toFFT w&m 'to® Fto® fto i fto ^tFRFF Fto Fto's pcff fto 

FRFf^ | 

(n) ttoTFT f*raSF pF : ttfFFT fTOF #F|« Ffc pF FpT | t^FTT RTF FFTO F® to® ®FF 
NH 3 FTTO FTTO®TCF FfF pF TO t 4 NH, Flto® tor FTfFF pF F5T?T I tof® ®F^T CH, FRIC® 
Ft^F WFF FtoT I t^fFFTF p? FT$t® tof FT^F ^pF Fto I 

(F) top ftoF pF : CFF P w FTOF FFT to^ F1FTO TO CTOfF FltCF FSlfF TO FTO I toP? 
fro? 2PTTF Fto^ tot to[ FKF FT^T tor CFT^f (5 to?IF TpF I to'FRFF «^T, to^T ^Tt, 
SOx, NOx, P '4^r st®% FfFCTO iflTR f^PTO I FfTOFTF Ffto I CFfTOfTF FTF^IF fTO Wm 
CFTTF FF iFM'C FlFFfFTt Fto 2jf®t%® i ^T®Fi fFCTdS FlFFTFfF FT^TF TOtF ^^FFT F%f FllFF 

*pF F§T5 | 



































































































































































































































































































8 <2^ 




(«) cUsSM f»rc9Rr ^*r : drflBiVi f*fiTO» Mr tot <7flffem, £sft ?«v *tM, ?®rt sfr t aM 

Na 2 S, NaOH, ^ ^WT fTO»T5|R ^CpTOHi' i ^TOffifc. Mr Mr 'sr^s^T pb, 

Cr, Cd TOT ^*TRH <voiJH i 


tfe 


i. T5T5T5T 




O. 


8.feM 


f*t?r^‘ 


i. >IM4JI*T5K, ^RTFI^vS, Cr 3+ , Cr 4+ , Ca 2+ , 4 WFsfa <R, Cm, NH 4 + - W, 

NaCl, H 2 S0 4 , ^jM^H, &R Mr 5?%- caftf^T ^slTfr I 


pro, ^ ci 2 , om, ferM, ros^Ttar, *rt®w$®, c^it^iwi cwr, 

Cr, Cd, Pb, Cu, ftSR fifSt, C^T | 


©. NH„ CH 4 , ^ t^feT <HT l 


8. MlTO* ^ €®t, SOx, NOx, ^ ^ I 


5-. 


<2-. Na 2 S, NaOH, drfM, ftSR SPlRlM <R, Pb, Cr, Cd, ^f ^WtT I 



•TJttffa ^Jifib : 

(Tswcpa fMr fijfe&iMd PR's*! o^pf f*fsr ^*ip?w wr M *rr *iM*fc*F iii<i|'$h>«im \sr 


^ taw ^tfircsTO ^ ^ w <a^ tot ^ ggflftarai sett ^fps 



frwt g w^la nftm, gf 1 ya^ i M , ^ 



carfM prsm cs\m sntt w ■ p n^ ^*R Iroft IMmr ^ vai i w i t^ crow 
^ ^<p>i ^5 ffetw ^*r w i ^r to> Ws rr ^*jt co, co 2 , no. no 2 , 

so 2 , so 3 , o 3 , ^bvif's t, groMr, ftffe fta? «j r §r c^tttt wt i ^*im 

anfawis Sfeb'St^K, c#» ^r^rterr ^ ft* ^rroa?rB $*r «tm cwr i 

%iw ftsfalfe wf •fitv ffeffr sK?mr ^t *m i 

(*) tfcMflfl ^JPTRRT : sffffe ^fT<H> >3 MfRMft £f«fW W[ C^(t5^PT « f% W*TFf 

Ms nrpr wm Mm f^fen? ^rt 5 ^ *jw ^pn?sf i 

^ ^ ^ ^ ^rr ^r i $m «rrc*r, «iro?^ f^Tw £T«m 

Pt, Pb, Rh £f®% Jfpgr^ ^r«RT Miw *flPT P[CTW CO « ^ M ^TOT 

^ i 4 w MD&iw ijw NOx niPT Mlfw ^?r n 2 3 nh 3 *irfw •iR^W'* ^ i 

f^#!r *m:n wfw sfoTw Mtr ^ pt, r u ^3 ir wra i ^R*fj 

Co, Cr, Cu. Ni, Fe, Mn Sfffe ^?t ^ I dPR W 

^ *rrcn Mrf « %r Niw co « wtM «rtr^ i spwpf wf? ^rt 

fwtfw n 3 «rf^M ^t®pt w&ft wr ^r i ef«R%r c^m w 

^ RT NX& 2R?T W TfK^R 'STCSfl «fT^ WpfW CN¥f*T ^Nt ^T t 


HC. CO. NO ^ 


r i 

Pt - H + NO -4 Pt - 0 
+ N2 + NH31 

^1 

1 


„ ^ /HC ~1 T , /C 0 2 

Pt 0+ (cO^ Pt H Hh 2 0 



m- i: tan «nt 


w- ^ *s\*\ 


-> co 2 ,n 2 ,h 2 o 


fe (f.^s : 2|«R% <5R1®?PF 

fta ScglN *Tf <^0*1$. R?T c«lto<i'a’ 'ffPTff^R CN’M ^i ,! T1®^' CTtCS^ ^spf^Pft *R I '^sT§‘ ^IqlPi 

M Pb(C 2 H 5 ) 4 W n , =^ptaR film ^RT II ^0, ^RTOPR ’STCSRS CTO C^f^l fe TR 




































































































































































































































































8tf<) 


'Q pb(c : H 5 ) 4 to ^tfroc© wtf Mw fa*nt*r TOftro:*i#T 

^rjwf^rsa#?#?^ (mmt) ?!?§© to^ \ 

r 

(*f) .grftets^TO gft^aTO? sjfMU * 3 ?? ?f$ TO® - 5jTO ^TOTO'SC^TTO ^“TOT?? TO <U*J:C<J> ^ TOT 

m I (TOTTOt Wr fspsfvs nJTOTO* CTOTO ©PT C*tTTOTO TO fTO? SMIL's TOM *jfw 

to to^t ?r ipw ^nprw g? to cw *rrc? i gw *hpt cto? ^firoi? w©r 

^TOT??© 5T?1^ fTOTTOTO fn«<l*fl*r I TO- >. 'TOT TO1T ’TIT^t? *l*t(TO rRmi©I; *. 'TOT >Q >bM* 
TO?I ^fffoT ^RTO*M?TO \S. CTOfteBTTOT; 8. C*fW?T?TTO? ^tal1 

gw <5 1 tpt *rf?t"im affrorr nox, so 2 , so 3 . h 2 s to^ to^ttot? TOt*n#5 grtM gw^gro^ tot 

gTO? *t%*TT?TO? 'STTW^T ?T TOft Iwf TO W t 

^rw csfl> IjTtot?, c^f "Sttot?. Sttot?, 

<im to*? cs# St's^ii’fi sf«t% to-^ttot <n?$:i? 
to to «ftw i tot to to tot « toIto gw 

*TjTW *lt?MTTO? TO TO TO TOT *tf?CNTW 
TOTO TO TO I *TfM? C^fro ©T CTOH TOTT- 
^W 3 < lfTOrR c r fro (Absorption) 4 TOM? 

gftfro^ sffroT i <3 fiffrolrr ?4 t ‘To? ‘ B itc3f #TO gp^ f^5TO gf?t*n?£TO tot 

fer to i #© to to i wr ^rroi Mt© « TORTfro ^t 1 %ctoto toto £es? g ^sr? gw grr? && 

C*TtwgT# ' !> tlTOftfTO TO I ATOM'S *f%*T|?m ’SftSFT 1?TO TOT C*TTW ?§<T g&©M? C^TijTO TO^ 
C*flfw grtCTO £j?>f© G TOTOTTT ^TOf t 'TOT TO TO> TOM? ^CTO 'SMJ <TO TO *lfac.*TTW # 9 ft?R' 

<]}<|^|<t TO TO I CTO?— NOx TO TO fafTOI CTO, S0 2 , SO, TO TOT vbWWI^l* ?T ^#?T TOjfTO 
(Na 2 0 + A1 2 0 3 ) TOS. H 2 S TO TO ©TT?TO TOIt $$ (FeO, Fe 2 0 3> Fc 3 0 4 ) TO I 

(*f) ^Tg- : f%WC^FC^ WTOTO^ ^TTO ^rf^TSTT^ TO^Tf G TbTO 'fTOTf^ TOT TO I C^NTTOTO 

TO 7 T TOT *fTPT TO# ’tfTOTC'T WTO I ^3 TOI^ tf^TO TOTTOT TOT TO i ^ICTOT 
^T tTOTOf## TOft TOTO TOT TO I ^TOTO ’TTT^ WTO Wt TO# TO TO TO TOo ^C<T 
«rfr STTTO TO W© ^TT TOT Wro fTO TO5 TO I fbUpH #TO?T RT*# frp^RT I TOTO 

Rin?|r,<i «ft \3 '5TC' ! f^ r T^© R®’ ^SIT^TCTO -TOT f^©t?T frp^TCR ^TRn^T 'TOTOR ^Tt TO” TOITTO ©'stTI 
f^TTO ^TTWT ^T TOfTOTO^ TJ<W TO ^ TO TO l TO5UTO R»g.f*fH TO ‘TO ^3 f¥#l^®r«TR^ 
TOFff TO ^#TO TO ^JTOTTT TOTO TO TO I CTO ^ TOTO TO TO «TfC^ ! 


gwMTO 

*tflc-1lTOH? m 4m* *M 

NOx 

i. nrf?, hno 3 ^?^sto i 

S0 2 

■ s #T, NaOH ^3? ^ g?? 1 ; 

©. H 2 S 

O. NaOH g?°t + C^Hol 

8. HF, HC1 

8. H 2 0, NaOH »£W $T%! g? e T 1 


> 

I 

¥ 

5 

t£ 

B 

K 

fei 




ft C5% T^W, gfsm <g #? 



^fTO ^ro^TOg 5 ^ ^ i TOt to^t to^ ^r m g »tf^ srfrot i to^t ©k fafciai ^f% toe^ 

f^TO c’tof i fTO^ “TO gro ^ , sr:‘tt totr wto i frosn© g ^tott© w TOfTOxs 

fe fro Tffw to i ttptoIto %r, -?t^t Pur, c^rt^ntw ftjra f^r 

to^trh ^brt « TOtr r# nr^RT© fTOr fror ^nfro ^=r i ©to fTO srw frorro. 

fTOTTTTO? TO®T G mf*tt TO TOST «m© TO W ^ TTO CTO# ’TTfTO ^T ^ ^TfTO l ^3 4> TTf^TO TO*f# 
nmCTOsTOT TOT? g fTOTST? i TOfw ’Hf?? ^^©T ^Rlt?TO ^#TOTOf? ?T?W 1?^1TO ^3 ^TO? TOTOt 4 #TTO 
< ?§TOTO c T TOT? g fTOTSR l ©TO 4CTOT TOTTTO? W G #tTOfT «TfTO W ?TTO ^TTO^T £f^TO ^TT^TTO ‘'Ttf? 

c«ttot ©r*PTm to ?r to? ^TOTfr to ctott i 4 ^ctott f?cro l^ 7 # *rai% 

tfi>Pf? TOT2T c #T? Iroro %?T ?J?^5 TO? «nro I 

























































































































































































































































































































8 (Hr 


rrtto : 


i. fefTRR : 4 RfeRIR Rifes SR% RWpTO RCRT WRR w TORT Electrocoagulation (EC) 

S Electro flotation (EF) efelM RTR7CR pR RCTO TOTRsfe® TO I ^TO^CST Al, Fe, C CTO tMTOOahb %RCR 

toftoIR r>rt to i 

W tRCRF3F RffertR TOCR) Electrocoagulation R^RIT ^§R « RTOCRTRT l 4 SltelR TO®' 

RTOT, RTsft^R TOfe W TO PrlCTO RCttUlMTO^lM Rp'fTOCR ^RRlffe TORT TO RTCTO I TOT^ST <£| 
£1 TOTORTORR R7RS W I 4 TO ^ 5-CTO CTOTRFSCRfi^ %RCR AI 2 (S0 4 ) 3 , FeS0 4 , FeCl 3 CTO 

RJTOfR TORT TO I TOfe TORT? W TORT TO I TOT AI P* Al +? TOR RfRRTO TO I 

TO* TO^PlCRR Rtet : 2A1 -» 2A1 +3 + 6e, 6H.O + 6e -> 60H“ + 3H 2 
2A1 + 6EEO -> 2A1 +3 + 6e + 6H + + 60H~ -4 2Al(OH) 3 + 3H 2 

§MI*T Al ,+ TOR OH' TOTO RfCR p; TO AKOH), TO 4RS. ^TRSCTOR TO I 4WCR 

Al(OH) 3 TO RlTO RTTO CTOTRTSCR& TO Rift CRCTO pTO TO “TO I w TOTRT for** 

w TOCRt RTfes ^Rfea RRCtfRRTRTO TOTRT TORT3JTO WTRTRp TOT CTOTTO? TO 4TO RRTCR 
^TRSfeS TO | l£|^TR bl'Srp WlWJ? Rfe TO ^tRR#TO TO I TOCR Rift pR p TO 1 4 RTfeTO 
felTOsTCR ftfe fTOR>lCP RT5TCRX CTO felt RfeTR few RTft RTTOT TO ! TO RTfeTO TORTORR 
PR p TOCs TO 4TOM TO^Kltfe RRifro WpRR TOT TO I 

SfsTRR : tf^fR TO TOTRI fe feg^s ZTO '3 ^itTO TOPRTO RfeRTTOTTR CTO 2F»TRTO 4R# TOFS 

wt^rto TOfe rwto i srtrto fercR tort rIFactor rirtotr tot to i rttop tio 2 , Mn, co $ Ni 

CTO £M<5TO fe,CRC<l feRTO RTRTOT TOT TOR RTCTO I RfTCRf TOT Bulk material WT'sTR RRNf TO3RTR tilCRR 
«ITTOTR Csit> TOR'S '^R>R TO I ^CRR Rffe TOflsTO Rfe, RffejTffe^RR Sw? vsTR, CFR^ 

^fTTOcf vq \s%^ gff^TTOJ TOTOTO TO t TORT RTfepRR 4 feTO TOTO TOTO^ SfTOR teT RTOrf 
TO I $ sfteR RTRTRt ^g?%r (Tro gRTOR^ TOp TOffesR TOTO TOlfe TOR C0 2 'S H 2 0 
TOR I props ^rife TOR C0 2 'S TOT^fe Wife ^TOTOR Rfes TOR ^TTO RRTO ?r#R TORT 

^rogfe to i rTOtto 4 sfforom c^iRwaJ* TOt^r-TOTRTORfe crTr^tot^ torTOrr tor tocto i 

RFH^fa : f*T?T ^RiPt^ 'S fRS^'ai 
pro (Tro « fep pflCR RTO1RR 
RTtlP RTO fer FfRTO TORT TO I <4 
RltR %pF fRTOfTOTOR i 

f 

RfeP f%TORR RRTCR TOTRT 
RlffoTOCRR RTTORf TOMRR CRSRT 
TOCTO I RTTORRR Ti0 2 , Mn, Co, Ni CTO 
TORTOR TORT TO t 20° - K0° CR. 

TORTOTOR CRTO. 5-15 atm TOCR 
RTpTO TORTO TORT TO I ^TOt RfCR 
RTtcRR ^tRRfe CTOTO R#i 
TORCTO RRRT TORT TO I RTf ^TTRR 
RfteTR £fCRTW%T ^|%^R RRRRTR 
. TOCR RTCTO I 

_ TiO-. ^ Mn, Ni ,-,. ^ ^ 

^tR pro + n0 2 --4 C0 2 + H 2 0; PTO pTO + n0 2 --—> C0 2 4 TOfTpfTO WflRTO ^RTRR | 

WT^fRTO STTfe tRTRRRp TORT RAPTOR RCTOTC^ CRfe TO I ^TOSRR TORT p? Rffep RRRRTTO RltR 
RltRR RTRT TOCR CRCRT TO I 



fe (J-.3 : RTOTRR ffertCfelR 

















































































































































































































































<>\\m 


sab 


,5 T^%<r rfms tot, ^ srgf^ tobtt mi tow^ ^r msws i 4miw<i <p?fra 

iT^r af®f^> ffr&TO *#;TO fTOt> to i ^f?¥ w® iE$<ifi!>w» TO 1 ^ tot ctot ms t 

, $fa : #4 sstfm toto f*t?r wr , itf^c<p **5 c f 3 p> ^r tot 'To* i *nf^a (noo* 

(no 2 _ ). ' E it<!'y s tc?r5 fcio 4 ') « (^ifrodJ^ jf4 g^%?r 1 $W5\ a'W<p> fisr^ ^wt 

I ^JT&fwt ^fWfi^ <MC« *TO ! 4]rTOf tO^n* STO4 TOW i «.l$talOM 

(h 2 ) ^w<i^Tr®r 1 (ter? ^iimw* 'stwjpt h 2 <a srfsRrtt^ ^ffw tot 

sro 1 toi? >wi»if 4 h 2 TOtro ?rmp£ ms to to> 1 

‘ i Trf^3 bod ’sn?^ sffaRrt ^r^fjf ms 2st*ii's?^lii *r*c«M >i<i<i<i^ <to 1 wr TOc.^> s?%?r 

to ^ro ^ to m *rr ^c«t$ TOr cto> , 3f ,p fTO c t ^?r 


ms i cw- 


TJW 


N0 2 2 “,N0.r- 

> N-. TO 

C10 4 “-> 

cr + h 2 o 

Cr : 0 4 2- -> 

Cr(OH), 

HiAs0 4 ) 

AS 2 S 3 

Se0 4 2 “-» 

Se 


toi? 'em ^torptsr tomImmft fw^nferTO? 

■siww ’iH#® ms 1 

CH a O + H 2 0 > COi + 4H + + 4e 

NH 4 + + 3H 2 0-> Nor + 101 r + Be 

O, + 4H + + 4e- > 2H 2 0 


^5 (tef? 'S NH 4 + *5 arfSRTBT ^ 1 TO <rS7j>i^3 '5r*fgft p ® I WSTTTOiTF 3TO 

TOff a 2 ms Hfrs.w 1 

<van i H Pufwv ^sfr ’wnsfe ^*ftRT*rer?Tt wr cit^r <him t wf ot'sk^tt ^t?t ^cce» *rr 1 

f^CHM <Ufac3f<ra1, (*FTC, '£*t^T®T w *JtW I ^t*t^ f*fl3T, Sftf^^ f*n^r, m f*TO, *JfST4 (Fermentation) f*® '5TTC 5 f 

^Rf Wf% %T I <l , osrtca ^SR' SffaRTRt WJW ~5£5 ^RTfWt ^ i WT W 

^■'’Rtfw c enffw^r t 



^rnm, ^n?, 





(TR^twt >i^c ^4 ^ivr<^ 1 c»r , *ffe ^»rt cmsuss tpmw? c^ ^ c^=r 1 

>1^^^ f^TTW 4f 'Slb^'B CEFC^f ^ ^TyST^ 

(4>ii^t4w<i 'srpocsr ,; j^k^T?r f¥?o wpt cn^ ^TRffe^ « w? «t 

4«th ^rr^f ^krt *tt t wsth ftcf f^r 1 

m 'srrwr c^rf^ mtis wr cw ms m 

^ 1 ^w, ^rw 4#r, w's f?f^, ^srtwr, 2 fs1% ^ # ^11%^ 

*fi^m f^i^r to i wro wr wm ^#ps 1 

^5rtM t£RSf5 ?T®FH f&SV ms ^TOf^©lTO ?C^R >IWT ^T’tW <«'ol'o m ^lliiw^i 

c<mch i ^ fto cm ^tt 1 4]^ ms (ttsrt srorngR ^wr^Tif^f 

wbt -pftan c«rc^ ^st? 'To to c^f«T(t f^rf^TOR 

^Bp*fi 1 tot §*iNcwa wtwi^ -?jI<i<f#»T ^rc& ^rr sffs^rr ms f^T? to^; %toito> 

f^fro '5TRT m I 54T^1T ^r:' ! W^5' m TO TO I ^^-tPs^sTO ^5R2TO 

%*w to ^strr w^s %toto i fror*r to 

m 4)1R m CTOf^ C^3T f^TlttTOT? t 


RiRichJfi TOf C4 ’sh^stm tot, t^n^c^r sffrot ^p®^r to^s ^rs^ito *w 

^fl >(liilfe<f.'otw I p tt%HT?r WH3T #TOHT 4JI^« TO W5W f^^Tsf 

TO CTOT I 
















































































































































































































































































































































8^)0 


tor: 


'5iTw: RTvWTtrof ot rm ctot cto* wfiw* rttor tortus <r$ t crom ft#r ta 

5RT, CTOWW TO& §W, TOST? 1 >1«frAK4$ sms® CTOR I wl^rU ^5 4<pfc W?*f fwTOR <£)<t ^KfW 

srr« cro cw cttto crsttt to to* i 

9>i!^c<m sffaRit: cro?r m^rfro tottor ^ifro 4<r UTO^r sferr fro i crom ww 
to 'eckf ^ sfter i wm v\m wr sjt® cto^ ^to f%f% to i?m « wsto «rnr 

i 60 fi> TOT *TOR H‘-C?nf®TS fiK Slfvsl^vs TO^ l TOCTO f?-<R#?. f^SCTOs TO<T TORM %TO 
¥IT^ « C$fl? WI? TOT l TO 80 TORR TO ^?T fitTOR ©ifiJilll), RRH CTO^fe, 

TOfT^T « ^fsRT <T*% SfBT 105fi> f^RT Cgf^ CTO i fTO*f CTO ^ITOft TO TO’T MHRM 

torrc*t 4?Rf^ frock's mtR to ^ i 

CTO^ TO'SCTO* alTO *|RtBfl TOT? TOR TO ~ 5 $ I 4TO TOtW CVRlM<i RRITO 4?^ (TO ^TO# 
§TOR *rflTO TO ^?f t CTO^ 4 5ro®l?TO ^njrfTO J^TO WTO TOT jlTO TO - 950° - 1000 °C 
TORlsRT TO 2R I CTO^ TOGTO CTOT « TOT ^T i TOT C5TRR towto 5% CTO TO TO 
TOTO TOR f&ni? Rf*R « TO 4*IMH CHHw* TOT ^TO TO TOT®T%T WRTO *tfTOa TO 

?r i 4 c^nro rto t^TO « *to, <r ^iffl <rrr to. witm, to, trot^ w mro# tot 

<<Rf&s TO «TO l CTORT ^TORTOTOTO <llfe - c&l TO, tfSRTO ©TOTOTO^ i 

TOfro CTOR W33*r To TOTft, <#TO, TO CTO S CTOR ^R^TO RTO TO ^p 5 #T« 
TO CTOW frotcro TO ^T l (S «TTO3[T «JW 1200 - 1350 °C TO «TO t fMtft 

fero srtff^ ’UTTOt to to «nc^ i 

^5^ STO To, CTORT fTOSC^TO (7TTO ^TI £fe<T m*\ Wof I00 kg C«HR 5 ^T 

TO !! TO 1 fMTtR %TO TOTO «mH TO ^TTOlfT 1350 °C *IW TO '5TT | CTO MTO 
TO TORT 3?f ?t2R TO I 4 TO ?4l t^s TOP | fl^RT TOl^iT of’PTOT TO CRSRT 

i ■$$$ ?$m i tot ctoc^ cr?t tort sftr to to i tot ^ TO 

'TOT M?r TO few ^Tfro Tot ?®ft TO ^?T I ^}W3T 4TTO& l|^f TO TO TOP I 

4to<t after c*tt to sfertc^ to? tot toto i 

TTtTO «?nft, ^«i«H cm, TOR cm, csm, CTOCTOt « 4 W C^i TO^ m WIOT 

TjRnt toto sff^a to^ i rtow fTOR mm^us ^us 'Stkw wtiK f*rop? toto i $$ 

TOTOC®t crow r<lTO4<1 TO To To I «rfT «tfT tfWTO carc^ TO TO cm^T? TOlt 

^TO 2®^ TO TO TO l 3V$S, TOTH « ^£TO «*T TOR^ R5 *fTO^ UMlt CRtTO TOTO srf^s TO^ I 


c®TRi<r$TO « Rm 

~1~ 


^jCRTCTf^H 




fro CTO — ^jaiTO? 6 ! 


Rgfrtmr 


RRTO 


■iW 5RT 


TOTWR 


** 


J 

■afl^RlITOf 



£RT#3f <?> : TO^T f?RtCTOR 


TO^d^TR : ^ 100% froTOR CTO I TO fro Al 4<T R^TR RtTO *IW 37 I^RR RT 1 <£R 2TT5T 
40% RHR fTOtCTOT? TOTR i 1950 TOT TO *ftTOT fTOTt RI3J 10% I 2025 TOR TOT ^rfTO CTO 
£TR 75 I TOfT TO TO^ TOT fTOtCTOR *tfTO*r CTO 90% fTO C’ftTO i «ITl^tTOC3R 

CTOT'S ^f^TOTCn CTOTT afft (Rt I TOTTOR ?m ^Jt^%TO WTOfR TO^ ^T WTO 

fTOtCTO TO CR«3TT Sft I R^TOT CTOf «tR 90% WJHftfTOR fTOtCTO S{taR RtTOT £TT<3 I 10% 
WTT^%R tow fron CTO WTTOfRTO^r I 










































































































































































































































































































?r m 


8 


f TO fo TOi : <rrc*t? er®M to® TO#(iR?R 4? *mt ^tfc-*nf®5T, ’tmr, tot, m <3 ^hirt 
?^r toc? crto tot 1 F3$nc?? ^<ttocr wttost f*ic?j? Iw %rcto3 %? 

wf^fersr *fp^ %r«?T to? 1 ^rtoto ^to^t* toc? awe? m sw to ctot> toto ^rfrorro to tot 1 c^ffr 
totot JroTOwflcro Rto^ctor torttori? cr«?t tot 1 ^tocr j>%to ^crtoto frotfro to tot 1 frof? 
froro? sriffro wtm to tot 1 5 ^? ®mtaiT «m 700 °c 4? tot from to tot 1 wifafRTO? 4? 

TOTRf¥ 660 °C l 4 TORITO? WI^ffTOITO W IjTORITOTT TO^T *fa e f® TOT \ TOTOSTCR 4? TOW ^pfl^ 
^nr^rfTOTO5« cro? TOr to toc® i ^fiic® t&7?R fto®i%t rrcf toto §*rf?3e? ctort ^nroic? 

Wf^lftlTOTO TOT ’TOT CTO TOC? t T&S*^ CTORTC® ^TOfTOTOf TO fTOtfR® ^<#lRTO? TO$C® 

vSjITO CTO <F5 RS TO TO TOC? ^flTOT® TO TOT I 4 TO CTO^ R?TOofc® WfsjfsrfRTO? STOTOTOfr £®f? TO TO 
TOP I 

TJITO CTOCTOH TOT^ 4TO CYSTIC? 4 ??CR? CTO*! TOCTOPfB ^TltCTO TOTOT aiR>f&® TOC? I RR8CTO 

totot?' to*1% to*pt?r tot tot 1 uic^fcf^ TO^if® to cto ®ut^[f?fR?fc?? ?toi®tor cw ^r® 
tot tototoRi $miR? TO3?to®T i 


TORT : TOTO? 100% f?TOtC?TO CTOTO TO£ I TO TOWT <!TOijf®® CTOjC?? TOCTOT, «M TOTO? *M, 

tori? frojj^ ®t?, TOTOtt (R^ifs® $to toto? toto? to® « ®t? f?f®rf®tc? ®ito? ^toc^ totos. toc? 

FtTOt TOT?TORT? CRa?T TOT l fcfilC® 4R? TO "TOT? $TOTO©CTOCTO TO? 1250 °C ®TTO?telf? TO 

f??#r® tot tot t fMft %ro srrffro stnro^ <w$R to ??r i ^roror srm 2 - 2.5 1 

■^TTO fTO®C5TT To TO^T ’ffTO' 3*T t TOTO CTO CTO 'Stfc I CTOC^ TO 

Mto trc? error ^s trt ^t Rwd? to t ^ to©c*tt "iroifos ?ttot ^tot^T 
^‘ i TO to to ^tc^ 1 rr^TrcfTC*t lJiwi^ ctoh TO'srit^C'fi. iiiPTO® csftt^ ni|<iiTO, fro^TO 
tjIto fB^; ^tto cto, c®ro ’Q it nr?'TO cr»f to^B ^%rcr^ frotcro toto toc? i 




wricsiI^t 


Bto tort — c^Rstot 


[ I (Ju 

- 





Cu ^ RcrB 



I 

•— 

CTOT^TOf??; 

i - 


fe3lc« R?^ 


£TTOft3T > : TOT? iTOtCTOT? TOsfef 


to : ^rfro^ to tor? siffkco fro ctto to? =tt 1 r^t %to? c'TO tot i «mt to?? ^totc^ 

^TSjSf^ TO? frotC TO T TO? TO^T TOT^T To few TO3?T TOT \ TO? ^1^3 100% f?TOtCTO CTOtT ^TOTR l 
’lUTO'xf, W, TOST TO5? ^TOT TO? f?TO?CTOT TOTOTOT (R3?T 1 <^TOC? TOSt TOC?? 

frorc? tot i If?t? c?Itor tots c$$ ctoB ^tot to? ?Ujyftii® fro? ?to?t tot i ^ ffs? ^TOc?? 
frontcro to? toto ?c?re& U? i srrffro ^mro? '§tKiR %tot ?t?to? to? ?b 5 %^ tot uoo °c 

TOTOTO? TO TOT t £%? TO? TOT ^T? TO? t ^M? fTOT TOftff^W ^TTTTOC? ^TO 
CTO^ ’3T 9 T? 3$m C?TOS ?RTO I fTO^CTO <MbC<P jfjRT ^ 2fTC¥? f^fsT?? fTOT CTOT ?^C? C?TO TOT l 4 

q flun l B ^??m ?ro® srre^ i trofsr *w %? c?tror tow Tnfro ^rrc? ?Rtf?? toto? tor 

TO TO? RTTRP i CTOCRT CTOTRT CTOT TO® TO <3?? OFT-RW? RTTOCTO # fTO? ^ TOSff^ TO TOT! ^? W RTO?? 

TO?T§ TO TOT TO?T TO^s *Tf?$T? ‘TfR'tTO TOT! 

TOTO? TO^nfRTO, C^ a TO&PJC? 4 ??CR? C?*T TORTTO^ fcwi^CTOI TORTO €f%f^ TO?C5 t ^ITOTO «lf«fl» 
TOF ^.?f RR<P l t r ?R?TORn^s TOF M?? TO? ^TFITOCR? RTW CRTOCRT TOT 1 4? WT TO ^TORR ??F 

TOT TO? 4lb|VIW? frotTOT TOTOTO TOC? I TOTOtR CTOlCRT CTOTCR1 TOT? fW ^Tt? 30 «T? fCR? ?T?TO? 


TO TO? RtCTO l 









































































































































































































































































































































mmimm: 





SK!^ <2\lo : W 


TOW : tow mmxrto gmr i efofac-m TOsofftotm cromr mr wTOT mm^m wito i 

■qmfc*i*l *RT *if<lWt*f CWI C^f'S^rf ^T I *ftoj®% mWT, <M v 1 'SrC< a mx^m TOf TO* fdtoc«l >«1 WW 

<jmmm mtom tocw tomw mmr to wf i w « ^mjwa wmm tomtm wsfrx 

cmgc*! rww> to «rrc^ i <m^tmtwt<F %mto « to ^ mrnrn srcmrwm ^m mr t tow 

^xmtmtmm to- tor? tow tom* (s^Fto ^i<i^H4>fft tom mrom to) mr, caco 3 , Tio 2 

sf«fto> ^ 4 W&T <IW*>lW<) att$||*H mm mt I %*tw toto, cafojm >3 WmjHI 'SKm^Mlfir Wlval*l mmtto 
w^rmrom srcmtwm ^m m, ^ TOftwm tomtwrr *% wi^w i w ^s i 

S^Rlt : <H4jsi> <Q wmiWo TOtW « TOEWm |mmiWflW> TO mm I 4W> H^T TON TO 

mrtor mtoo to otto mm i wwg*m ^w* totrow wmmtmtm tor tom tonm |ro to 5^rtt towot* 
towm mtmr wr i towm mro *r 4 w torn ^ tot ^m i ^mrcm tooti otottottot to ® wmjtmr 
5 m%m Ml*flm*i^ WTOto ^?T sS^H CTOF TOWOT* WTR (to^r mlidWJ tottlmx CTOOT PW XW I 
^mirm ^to crow cm mrw* t cwm tom 'TOmwrr to « mffmmtm cro mtw* i ^m TOttm TOtw* 
Jrowrt TOm *rfto to mm <amx tom to to wmmfe to mm i 

wtor cto wm*nm? <a ^rntTOm tot tootto tot tom mt fto 4tto cmw wmm snmiwm mm mr t 
TO®t ^rTOm 5^mm mt*u c^nmr toto. «ro mt i ^ ^R^tm <ro Urn ^?rr t ftfk tow Hfk 

mt^sm [Ca(oci>ci], ?$mc sm nrfmm^ (H 2 cm, mjmrtom fCa(oci) 2 j mr otom (ci 2 ) 

mrm^a ?n i ^<rr ^rmtsm ^ to (mm i $ -^mrcm <ro mtmtmr tor?, cmr^t to Irntom 

cmtor csmm wr ^m i 5 - 1 fl> mmr^mtm wf& mtw^ 1 srf^ m^j*r mr ^»r mm cnrnm ^ rnrtm 1 

alto- tot tor*m ^mrtmr mtc^ 1 ^ wr imtorro tom cmtm mrfm ^rmmto to mm 1 

tor^rto 4 iH«iw Km cmm cmmm to Imtorwm ^tmr $$ ^mx tor m wxr cmcto mrtm cro 

mtm 1 TO^rnm cmtotm tos fmf^m ^mnmm wr ^ ^mrn J 3 'to fmtorwm mr’tof wrcm ^mx cmmtm 
cmtm TO's to wrcpsm mxsm to cmsmr ^m t mrm snmrtmm wr ^ cmtm tor m^m 
^it to 1 $ sftonl^ ^g^jm kr^o mrw^ 1 ^rstcm tort to mr'Qmt mm 1 w tow^ csmr cmim, tor 
mrnr to® mmr cmmr« mrntro m^mmrfr cmrnrm cmtomm mtmr m^rmr to ^ rn^rn ® «rfT 

TOt®m to mmt to rnrtm 1 



swufwi <?.i>: mrmw ImtoTOm simmfM 


snfto : ?rtfto ^to ‘mto mw mr srftoo tor mm mr, mrmram gmt^ gfto mm mr, mrto 

rnmt mm mr 1 ar^fe cmt^ ?nto^ w <wiwm cror torttmm ^rst «rt wtot tow mm to 1 
mtmtftotom ^arn rnirnmm to to 4tto rntts^ cm mtotoiFr ^a fto arm 90 % trrf^to torrto 5 ^ mmt 
TO if it^ 1 
















































































































































































































































































































S'b'Z) 


fTOtCTO affroT froTOT TO TO4 I TOT- 

i. an^snft ctof ^2toi?t Wto tot ^ tos, TO*t toj 

TOfte wr ^ i 
*. t»IMW*|fl : <4 

aferm vRffis *n^ 

^HHHW fTOftCTO TO f®3 
?ltf>S4 1 sj St f,ss ^TfTOs <pfl| 

^5T f^TO CTOT TO TO 
^3 'TOf?' , lf^<!'S*i ^T&lPTt 3TT I 

«. l!W|5|«|fi 4 

sferm ?rt1^^ 

^r<rTO c^ttt i ^rro 

(Pyrolysis) TO ^TOMC4 
*f%fw TO C0 2 * H 2 0 
C4 ^ffTOs 44f ^ i 4 *RR% 

totto cror arsfe ^r i 

4T*faf«nf*r jnf>Gc«j><i 4i<ws ^ifT c#nr srfwrsrrf^ i <gfi> «in tot to, ^ wrro 

Cg^TFr TO JRt «J*TO <ii<f^|<! ^TOT^T 43T TO I snpHSC43 W TO WtWTO afiTT 90% ?Tlf^TO^ ^TOtTO^ 

to toto <j*to fcfitar tot i 

fj'lfSTJ^i <(4)C4 "To aTTOT *3C4 ^ iPlC^s CTOT I %# CTO> ft«T TO*T C^tTFr «4TWT 3? I 4 <P!«jfi> 
totoh" ^toM" gfvit<Mr tot sjto i 3Tf^?4 to# TO 37 %toh ^)sto to w ^us 4f^ TO4 

*jsl4 4C4 C^TTOT ^TTI af^TTO TOT « 4f 410=11 ^«TC4 'TO' CTOT 4TT t afTOr ^"C4 CTO TOT 3TT I 
WgTO TOT 35TO fTO TO3TTT ^TTI tSTO* fatylTO* jftTC'© 4C4 ’Hcil 3TT TOS, 4 TOSTfa 4C4 CafTO 

c^rfro cairo 4?T ^r i carro c^rfro? Irofror ctoto tro \5 do&Ic% ^ito grt#4 wfii«i wn?r t 

4#?. C^TO C4C^ <3$ C^ p$m *ri%TO WT TO 4 C^f& |4TOCTO4 4TO «f^ TO Sflt^4 

^toto totobt %rtar ^ i 



fe : ?ffi^ j%>il^C4=1 


UtfTOTO^ 


ciilsEXPfl^ 


4ITO#. CTO4. TO^g4. 44 ^TO4f1—*‘l 9 t^TO gfP5C4?^4?T“^ 


<4 aif>C4 


<iT<!4r< |-^ 

?nf>iS4g^i ?.4^ 


ffifl? TO TOT? 

Wv 

4-- 


^— 

•'tTO 

— 

jj«*llTO-f 


smfea e.ic : ?nt^S4 froTOro afrofe 



TOTi%4 « *tfroc*fa wbt c^fTO t^TOrr^ <^4 ^ 4 ^ i TO^r, wt^rf%w, 4TO, to, c'TTO « 

3Tl^44 fro^TTO TOT[fe4, 'S ^=14 2f\sj*4x»f^4 ^T4T TO*T I ^TOKSCTO 

^4TO TOt^T <u^4 To TO ^TOTtCTO CTOTlI^t 2)4^4? TO*T trof CWs %TC4 ^TTI CTOT[ CTOTOTC4 

^i^t^tt w froro afffro® cto to i ^ tot tot^ toto airo TOit® c^TO ^sr ^4^ to 
























































































































































































































































































8^8 : feffr *tsr 

^R]Ki c?fc*r * 1 #??®® to? a^few* ®sfr f^prc? cto® ?r? i <xw v&tofic?? fa^ i TO®? ®?r 

^wfe*«ic« (7T5R fliiweM^ *rf?c?*r ?ro? cro^s ^ to fr c® *#ro“t to® to tot? 

^tototo ®?f? ®ri frotsro ®?r to ?tc® i c? ^tofr ®s? troro? sf^fe?® cro® at®f® « 

*#TTO*f? 1 ®f® RITOT ®TO«t ®TC® R^Ef? TO? *!??!? ¥1?? TOTRT^ <3j?^T? %TO?T^T ^TIFtC? ®TO ^<K3 T? 

fe^cro^ to*to? fe#«i tot 5 m tot 1 1 w?c®c*i? to ®tow? «m c®?? c®rt?it «i Ehvbw w$ r 

3*ptii srfaRIT ?T? P4fe. to<J^ ^TIFTTO® ^fTO? - ^!? fjpiTO? WMT TOT t TOFT JjC?T? : HU|ft ’sjs'TT TOT TOC® l 

fiR-fec® CTO®TC?T ^FTOF? '?f? 5 lT c T? % 3 H^i l TO^TOr TOT, ®T CTOjT ^rfTOSf TO 9 ?? (To® \ 3 fl? ’SRj C?C®tMf 

CTO TO C®? 1 TOTOFC® ?®fr fTOTO? Slffec'S CTOT *lf?t<tC*T? TO?T®|® t?TO# CTO® TO 4 C? 

^WJU$ ?S(£f? <K<3 TO^cRBTCTOI TOTOC? *J?|®trr? f®f?C? ^Rc^ ‘TOC 5 ! 'SFffcfe®. TOTOfe® Q ^fec<*f 5 t®®TC? 

TO ^Wft ®T ^°ll? 'TO‘ S T‘®T ?tTOT TO i ^sltTO®®«lc<l ®R2PT? CTO*PT5|® fer*R ^jf?R%T CTO'TTOTO? 

wr f®?itc®® ®*#$r? 1 f?c*fwrc? ^ifrosr totow tot <?■?? ctofi? ctot f^ntcro?r 

c®tcto?; f?w (R^ 1 T§^® fror? c®ca[ ^tfro^f ?®rosf f??[ftc®=T <?®f& -roTOfe® wtctofr 1 

' S, ^‘ c#1 ^ w W : ?fs*TfCTO*f CTOTO? C®TCTO *lf? C*f? I ®C®T? CTO®!? '*ll®f?C<M, TOTOn? Wl<RT'S C?® l CTO*I? fTOjH 
f*f^, C?ITOC?r? TO?T, tg®F, TO®T^ TOTJTOt TOt®R C^Tt^T ?T CTO®!? ^TO3TO I g }fe?fc>? (TO®!? ^ifert TO *F¥ 

1 olfent^ 90% wUlc-fl i<tJi|^c<p<n £|fen? 'TOTO W C«Tf^T TO' 1 4tfsr fe^Ff ( F T TTO 

wfTO rule's %F*T TO' TOFff^ ^Tf ^pET fTO?T Wl?T # *W TOC® 1 nira i TO#^l3 f tTO^ *W <7# TOT 

(FHTO l (FTfTO T^<i*rsiH ulfe^R ’TRM CTO T53$fR 'Sro® C^IC¥ ^fel^§ «ft^r 

^r^FT *fc® ^ckf ^TTO f*m I ^ FTO Iro^ C’TO *ffe®RF WfTO iTO, ®IW CTO TO gft a li SH 
'Sf^lft C^dJ C?i^ C^’fy p'^TO <PW ®f C 5 *^ ^Rlf 3®, TO, ^T®, f%spr^ 'affC^T TOJRJ ^TO^Ft 1 
4 ^ M?/.««i Sffero ^R5T I crom ®T!J35T TO C^f5 TO C5TTTO |TOT W ®TC® CFTlt TO 

<FR?Sf vuslflevs ’Tffe?! CR'STTT TO \ (TOTCB ^ 'ifTOr^ (TTfTOT JTOtC® ■£ffe?nwf® ®?TT f<|>||3c4" ! 1 ^' 9 I^ TOT TO 

fl% (Fi m ^ < iTO ff r 1 ^ 'ifror^ ctoiw ®nro toto ^tot% c®ftt to i sfemr rrm w 

5TO 50.000 ^<T' Hw ^fTO, tf^TO 'Q TOTRT C#T CTOI^ I 4 TOPRfR ^ HJMM 4 g fejn 

TOTO 1 1w C^) (FTfTO 1%>l'|?iy'fei;_ i<3 ifl?!? TOTO ^5f s Tfe%ij | 

'SOPgfill-wN : ^flCTO ^TI®lTO nT'STrr TO iflTO CTORT (R^ 1 ®ITigfS[fTOTTO 

C^^TO I CTO TO^fTOR TOt 5TO TO® 1 4®tTO TOgftlTOTO 'TO ?® 

TO 9 ffTO® TOT TO I CTO? £T®M TO ^TOTT ®I^T TOTO TOTO# TO^llTOCTO niTO ®T®Tf? 
^TO^f?fTOTsr iTOTO TO? TOlt TOTOT? TOi^TBT CTO?T TO I CTOtC? f^i>||^f.TOI TO? fro’a « ?hTO 
^TOFit 1^1*1^? le»J ?f? ,: l® ?>?T TO 1 ifl®!C? iTOtCTO Sffrof? C? oUigjTOTO TO?! ?f? ^ST CTOi? (TTl^ b l fe? | ? 2fl? 

90 f?to to 1 ?ifroi3r io m tac? fron to ^mif? tot to to i ?t^? 

tron^CTOTO? 1 !?^ ^(nc? 5 C?TO^?C?f%®'5^ : >n3?TO^?Tfe®®R7I?^2lfTOi « f*t%® ??CTO TO?v?lC?? ■?!? TO I 
TOTf? : ®?T? TOM ijTOH ?T^ I ?*TO? TO#® TO?T ?t? CTORT *# ?Tm?TO? CTOT'S 
C?t 1 ‘flfi* TOJ'f TOR#f?M? i£J?# ®TOT? 1 ?T?TO ®T5TOT^t, ’#®j'5» W TTOC? CTOFT (FT'S?! f?fe^ 

CTO?- ^ife® C?f5?, CSf?!C?5?, Sto 5 ??!?, £®jjfe?5 ®t?, i?j^ ??C?? ?®igfTOIi? fTO I ^W ®?T 

TO 1 mit ®I??HI? 5fTO tTOfro TO ^^I5?T «fTOn?? TO C?s?r TO I TOn? To TOTOr ^TOT^t TO C®Mt 

to 1 ^'®ic? frontcTOT ®?r ®fk?? ®nTO# ®?t ®^tic?? tow tot® ®? ?ro ?c?t ^Flt ^fe® ?tfj? to i 

^ ■ ?n? ^?# ®r®M ®^? “TOFf I ®T®T ?n^ ^l^WC'T? ?[?T®|® -^5 TO 1 ^ c®TC?T TO^f l C^ ®^f?t 
^c-t? >TfW #C*f C?C® *flT5? ?T I ®t$T ®ITO R^sf? ®C? f?? I^C®«1 ®?W ttTOt? ®^?i' 5 1' TO *tTTOT ?T? I ®f®T 
®TCTO f?^«TC?? ’T? i£)? 9 #r.' t lT?r J ^<i *#$■ ^TTOTI 5 Sf 5 ^?fe®'»lc? ■#? eTT®SR® SlfSTOT f? ? r? C?C*I? 

^I' 8 * 375 ? TO® ®T®T ?f?$BF TO - ®C? ®IC® %?fTO®«T TO? ^[??f? ?T?TO3' ^‘ ! TC?T^t ®?T TO? ?Tt® 1 

C'??!? r TOTO?? ^B#T? #T?C?? ?#£T c nfTO® TOTOSf? ®fwr ?#^l| 1 ^5T CTO® ^TO? ®FT®f. ^ 

TO^sfis f*W SlfeAlt? ®TTO®t? ?T?TO?, RSJTCST? #f®^ CTO? ^? 4C®T C#f ?J?TO? C? ®FT®T 

































































































































































































































































































































































TO. 3TOTR (^7F Its* N&O 


TORPH 


S^Q 


tow top TOtacTO to<t1®c® jiw tox& i TOfro®^ tow tottow csfw w? totot wroro. ww T?ro?rr 

f?CTc< rofwc*R tototojto 'rot® tor sur i tow <rsff tottosr 5f?5R; ^r<r ^rf p^R- tet 

fofe tor wnw pffa frog totp nifiw tww tor totcto i 

xsTO? tost toItow 7 totxto ctor pw Iwtcwr to ns ^.totw toto p i 4 m ctor sng® tori w cw 
topm, toto topp?, tori toit^ £®fe ^totop i to®totr fesrfep? wtowcw #ra^r foptpe tor ^trw tort 
to «nw i wr <<i sj’«> totwcto fwi to totIw® fofs?c*i tst^rpSr n%*fm tor fwr? rirw Ijtort^ 
to w c f® p s TOfRmro® tw ctocto wptor fwitcrocw qto# wy ?r <rcto torto c<rf*r i toirto w ctor. 
W §W TO TOW m ?®fRR TOtRRC? TOfRRRlR $r$PTCTO WTO^ To TO CTO TT9 Mr TO TOs I TOR TO 

*tfRR*r pfw to? tor^ w ^r^r tor cto pificro pfro® torc? i ^fis to crir to 

^STTORT TOPP/St^I SfTOIR p? 9<F^TO i 


flTf^ TOTgfRTO ?®TW ?nf^CTO WW TOC®T Rf*I RTPTTO R #RRR WCTO? TOR RTRW SifeR ssfl^ | 
Sftf^TO TORRif TO *TT, ifg p itt. ^TOf^f ? 1 T *TT TOW f% SlffroCTO iTOf'S TO R fro ^<SR p 5 RHTO i 
WTORR TO XtWIX TO rrtPB^ TOlIt WTC TOR ^TOfe^ ®W? fRWW W CRTTO TOT TO p i 

xrfw prcro frorlx^ to pw rtrw ^‘TOxrt suffer offror® -to to «to i ?nfy&cro 
®E®t. wn^r, ptifr pi, xifsR Stto. fip^R, owr, to'^ toto 5?t TOferc^ sf^fro to fronR 

CTOf Rt fer 3T35f? TO TTOTOTO TOT CTO 7 XRCTOfC^ tX' s TTOR TO CTO» TOf TO TO f? $ O&sfo 


TOlfsrTORR TOR CRTRR TOT?XR iTT TOT- ! RifX^flR WR CTOT fTOXRR sfeRT (i) R%R*f ^Wl. 
(ii) ^TOR TOTXt^ “TO, (in.i TOH?TR, (iv) RTi "^TTOR TOR^PT TO <TO (v) ^3? ^XC'lf^xT TO 
■SITOT^f - 


f 




^r®r: c?iwm 


-Ul'S'lMMM 


tP CTOTR TOT3R ‘'■ffoprfTO 5 ?T RTTOTO MTRTO C«TO PT TOT I *£) TOPI ?1j CTOTR TO TO. 
Tow TOT Tor enraTRR TORT, -Sp, ^toTO R5TO TOTOTOr? TOPI 5TO® TOR I 

^TO TOnSTOR TOTO ^ CTOSlRR RfR W3ps ^fRfTO (TITO— TOTT. RT^ TO TOtfroT TOTOf CTOTO RRPTT 
CSTITO, TO? TO RTOXi TOTTO (S). TOTOClTTOT (N). TOTTOPT (Pi tTOTRPR 

WR RXT TOrTOl %TOTPT TOTO ^«f TOpr I TOTO TOTO s W7R TOR ^TOI SOn TOPT 

TOP Tor i TO ctoth f?sifp pr frofro torcp p? rto. ^s - to? « totoht rItoto’tto tow 

■S'TOPTR RTO TOP® %*! TOP p^ TOTOt TOR I RPRI C«I>11 CP t»PTO 2lf%TO 1TOTO £ff®f%® RXTf t?^T 


CTOTOR fTOR ft*UlHS(.4 WRITOR CTOPI -2T# 
2ir®c<tw« Xsf? C2#ifRTRT WT 
to« i ^ props TOptorr TOfcrororP wpp 
TOpE SO;, NO;, CO;, CO ^ TOtoTOR TO 7 # 
RTOC® TOTOTO TOPRT 5R ( UTO 
Rfroro TOtototo rto p ppm I 

TOfpTTOiTO TO? TOW ’5 TO! TOW. TORIW 

frocw RC? f*re ^s pw ®p i 
#T?Rfkw «P TOW TOTOTOTO^r W 
TOfWTOT TOPP M i TOTORWR WtoP 

^Utot® ?ctPsR WT« TOC^ - ^ 

TOW i 



fM TOi8 : ?^CTOW TOTOTPT RR P c f 




































































































































































































































































8ww 


TO<H : fe€fe an 


toixtoh aa « afexaa afaaTO? toih fefere cto am 2015 - 2016 wf aro m aa ^sna %<&* ^ 
cm& mm 700 W ap ant tox^ 1 4 sfeM Ws toxs £mr 60 to Sa fta sfea 
nrm, co, 1 afkaa fexawtn wb 4 co, totto feag w irat^fro *Rjfa?p a*fe 1 4 

^f^f% axroa \ caca to tow to afroa araa aaifexw tfr ^aiaa 1 arro at c^n?n «toh 

4H^H ^H? ^T®TR <1 HURT'S «®iH|^q<p«l(,<i 4H I >3aTX*T fa*fe ^TT 'll <HlxaT a^lC^H C s 1T?rt'Q i 


<f.X> 





f^ vsrr^ f^H « hwito* cms mw ^nma amrora ^*ra toitx® 11<^ w ^ »i* ^ 7 "'° 

.3 ^ ^ ^mr ffe, fefero. f 5 ™^^ aafe^r i 4 

^ to ? 7 f <§naifa ^fer, wfow #wrTOxa, ^ TOxa mm eafa 

a 4X3H 'srr s frc 5 T i 'ftiail*H c^oj 'Sthh an^Hfa^ §ri®itf^r ^sa? ai^it^fe^ 'frtarfa *jff» ^f^a 4Hi ^c*j 

snxa 1 tort ifw ^r i i i fa a axai tott, few, TOeSa, wi, srtffro w awfro toto to to 
«ni4» 1 ^ i vnc>»? r crot atafea aii*fefe 4 > fa^Ts tro^ cros? a^ant cafa 1 

mm * ftatfa few amn to %h Stotoh c to cto %i ^fro ^rxs. ^ aHnafra toh^ aw aw 
ms 1 <3 faaxa wttot ^srrxarTO tot aia* 1 


TOaifefe** -of^aT : 

v i>raa% : fe^ ^aat wc aa ®ar axarsn ap wraafe; 1 toto TOafe aro? tot ^raa% ^a?r 1 
toth ^ar ^1 af^ ataiafe^ afe ferro 1 aroa tot ^ amr#H a% ^ra*fe^ afeaf^fe 
5tj , ^th troa tot arraafen afeara tat cafa m ^raafro aro attot fa^ ^araa 



a. 


anTTOarca 1 

TT^epwsr : anar tat aswnor 
^anaa 1 aferfta an aaa crott 
aferc^ arsar aia 1 ^rarcaa 
ca^a caa tohI^ ^aaara afe 
^r[fe % x ccycfc; 1 ^a arrar a^s 
t^taaT anata afe earn afefea 
an 650 anar ^r^iaa to 

5TH TOs 1 TOTOH 

^hth ’aaarfsfea 
feara ^faTOrro ■ 



feg t aRaifefea fa^r^cro 


Ocm 


Turlwe 


Boiler 

(lomace) 


Steam 


Tran amission 
lines 


awra fe^ ai^fe g irtw a m ca^ra, ^ w-Gica? ataTarfei aiprfefro fe^w ^rar?H %*m totthh 
^thth'S 'iiaa *?laoiaiw ^aaffefea a^pr aw ^TarTH fec^ ^atrw 1 41 afeHH ^®a fecarn 

TOmrcSa amana wraw area cata fafroiea 1320 cWeai^ wsrm™% anarfetro %J^TO5a 
tot ^fefea aroe^ 1 ^^rwf araarfaaT « fteaa ^afraea asroHneaa awar% 7 a afetS i 000 caarTO^ 
to TO'S # a^ja i fefea fe^xro ^taro afaaro £ms aaro 1 aa^nfe la^ear^a araratfer 
^itfafaa ararxa Ffa^r, w 3 $na w afeata «TH'S ani^ TOaifefea tatraea^ ^taeaa afeRiTG "saaH 1 
Miroa -gar : anarfefea R^^eaeti^ ^a fiatfe anar 1 m ^ai aeat <a 1 w^afa anar cacaa 
aferfe?; aTTO area 1 ^xa ®iiahTfe TOa axarsta awxa at 1 "tot <HxafTO aasa w« aT 1 caatxa 
(psa viH l M^ ffa "TOW ?}TO ?WH (H^ tlTO (HxafTO ^5H TOJW ^T i 













































































































































































































































^toWRRTTR 


8TO 


s ®TO : CTO* %PP (totR, vslt RS RRTRR 2RTO %S5 TO RRRTR I 

2&% to&R *TTR to? R*TO RI fs RTOf? 4 RTOR SfR*W R*RT RSR l 

(j. f^wr to^r : to *tG+«-n RTfto Rtto « to< ^apnft 4 rrcrr sfw stto r*rt wr ?r i 

CTOR (35ftR#R* «H+lilWI « totTRR Rfto ^aprtft RtosHl R*RT « £fw RfaRfTR R*Rf TO - I 

is. to? yp fl to ; -5 *r : <to Rialto tof% i ws Rtto I’M#! >w+n cRtor, fto 
cRtoR wwtPr Rjttofto toro^ ^rr rcto i rtor ^r*r* rtrrtr « ctor §*tr tom 
TOt*> RTOf% to to^C+C4p toR ^m5t ’3<m CR3RT TO5 l 2021 TOT 20 TOP CR^fto? top 

^torr ^fto?Rt rrtorr ^ i 4? 10 tor crohsRf^ fto ^*ftfto to Rror#fto torro*^ 

CRCR 1 RoRt'CR 2013 RTO RH 223 (RTO3Rlt> fatjp ^TORR R*RT ?Ct>^ R*3FTl%fto' R^J^C<Ma CRCR* I 
05.10.2013 RPT fRRR RTRTOT 1320 CTOeto TO?T RTOl%fto to^C+Cip tolR TOT 

rwiR' Scwjic^ tor i 

V <^TOR : (£t RRCRR 2RRSR RTRTO w CTOR Rt5 | RRTO ^RR, R°vRTO RfRRTO, 

£TO <|j<l$j4 'RRC^to^ toft; WRRfto TOpm | 

4 .tSrto S'+CSR S^toeR *p? RRm l £RTO* C^fi* TOR TO RS TOTCR TOfiPTtRR R*RT TTPETI 

^nf%fto f%exTO<r totor cRtog toto 3 rto \ cw- 

s_ off^r*r ; RR*tofto toto wr tom toto r®rr to* i wtr ^kcrr w 

?R I +41*1 H*M fRRT^ *5fRa*r TO* I 4RR RTOF SH<RKs>R ^RJRT ^‘RT'S ?TR^ R7R ] 
^i ^p Bt '+trtt wrr i ^it i ifto*r^ to i 

^ITi : TOTR W=R TOT %TO ^f§ ‘'^RRR Wft ^ l C^fRl (RniRf CTO1 

^iTR 30 - 35 «rn i iq tom attorn nt w w *pt r?ir tor i 4 t*ii^[vi rt rt rtto 
c*fl?r tore *ftort“R i *fa rrr to «rn^ i 

+. ^rtfr *m : RTOR R5R vsf CTO* *R<R^ Rt^W W 5 tTf%?T ^RIC^ ^T t TOTR 

TOT S, N, P, As fif«% tTOR (to tosTR TO> i ?RRR WR ^m 4<tt (Rtcn 'itos 3¥ I 

(R5R, S CTO S0 3 TO, 4# ^Fs+W+ TO I WHO 4? TO^toflR CR*fT TO R=rsf ^rfto 1% 
TOTOT CTO RTO TO to C+lfl» ^ fRTO* SO : TO TOUR tolC5 I S0 2 TOTCTO ®tor TOTO 
TO tor H ; S0 4 TO TO* I RT to tqfto ^R TOcf I S0 2 ^1R TO+RT 35 «R$ WTR 
RtoR WR TOT I N N0 2 , P TO P 2 0 5 , As ^3© As 2 0, TO TO* I RR RR^t 

RRf^R*^1toR+ | 

s. fMIffl : at+afU CR'ltOT^fifl+RHn'^RCW tTO wrTO ^HMrtoTTO fRRRt I 

(J, RJRRJR : TOT%fto fR^J^C+^i "?TRRR RFW RCR^ ^fsjR RTR^R RC& R|(.<p i RfR CRW RRRR 

tosm, R°sTO c r, rIrto « ^jrrr rrrr RRcrot toi% «to torr ^r i 

■V CRP II WW RJRRt : %&§ CRTTOR RJto « TOTOtlRTTO ^RRR TORR TO l +41*1 R 

*ffRWR W «1RR RR RJRTO *fttoR RTR^T TOR TORR t 



^rn?rr *ttfi%t®r« ^itwr «raf^?r «<OTr 



(Concept of Nano Perticle & Neno Technology) 

RJTCRT R)fT<pj(*i TO! ^RTRtfsiR* *1jlCMl ’T^RfRl^iB , oif*(?i'®t+R (Amorphous) RT RR^f^RR^R (Semicrystalline) 
RRt^ RR RCRT '©i^s^sRC’^ ^RRT. ^2 3»\£>R RR (Dimension) ! CRlR* 100 mn 4R RCRT I ^ RRR fR^RR 
(Dispersion) RT ^fTO RTO fiPR^T RTRRR TOR '§*MI4I TOR* TOR* TO (to | TORf WffR, 1 

nm TOT 10 _9 m I «TTO f+g5T TOTS RRRR R*TO nfCRT TOTCR +ndB 1^ RT ^ l IUPAC ^1R CR 




















































































































































































































































































S'btr 


PTOPP : faflp TO) 


w TOTOP 1 x icf y m CTOP 1 x 10~ 7 m to toto ww ptoto toTOr PT ^ 'TOPt p^ pto top 
i 1970 - 80 top srrnifp « topIppip fa s to w $ ptop toto pto tow tos ^ws 1990 
wwfen totor to topppp pcpp p^pt pto tow 1 4 ^fs p^pto sjw p^ft ^ ^'to ^pp 

toW TObPP toptop I 

^i ftocro ^3 to tow ^ , ji«t9Rr to to top pp?pp «TO?fa toto^ ^ top 1 to 

<nCT -wtop toto ppto topto to ^jtoto w, c&tw to 3 *t& to toppp 

7[WT' s # non linear ‘SiRPHP *to WTOP PPt I (PtPT ^JtCWT PlfifajH P*TOP PWTO ®IT® PPp 5 ^UT^T TO to 

i 4?w to wm ptopt ntorop ft pppp - to ^ iwM*r (Building 

bioeki pw to v top cptp *iTOc® ^pp wj tottopp totop faw cp top fa toto to» ppt i 
w tow m pthpt ptb to pp top <ptopipip i 3 wp tos fato «toros r top tom pwt 

tTOW TOP TO 5 Crystal lattice PPT PP TOP I 4 Crystal lattlice TO PWKAf§ 4PP ! <PRPP (Unit cell) 
<M'tof TO CPTCPP TOTOIP TOPIP WPS* PPT PW I 

•TTTCPT to^to^T m %TOf(P (Bulk material) TO TO TOPTOffpP * Ptto *ttop TOPI PT4P ?I (TO> 

■jjH p^ top i to$ w!i? ^fnfwS <pTp TOr <t^sfH TOP; fa® TOfc-fa toppp ^SSSI tochi cwra' 
to ptp ^tpp tot tow TO top I «wp ^ *[torp Pto w wmn Te torfe wr 
gf7T H5 7 ^i] *tfa nrw i PCTTic-wi^ifW cptw ^TpRw f<tf<^<i c r c*fWWP pt^r pitwt p^ h^ito c^&p 
^ i ^ i fep ? 5e rt^' ^M'fiTF ’srsjfV^sTw wt*f i ^i< (, t ^rf^w *^5 ?'Q'?rra hiw c*iw s n 'snt£ T T ‘'^^rw-n 
i TOm f^rw '*m*s % (to *to tow c^rr ^mi cw, ^^toiro^ cror-T^r to *to 
wtp# c^m w gwftrr w? c^rw wrc4^ p% to - i (^'T^WhfMffo 1 

TOW 10 nm W TO TO TO TOPTraW nfTF Cto TO W^?T totow^T to T *Si*K 
(Memory storage) CTOT TOTO5 TO *RS I 

^TirWl ^f lttrTOP^ 5^1 fTO' a^p^v^^p'irr fEf^S x**) 1 ^, C^WT SH^ *S 'OWT ^TPT^?? '3[T®r 1 ®l 1 J feRTf '2?f^fetJ[ 
TO? *ffga*TT^t ?‘STO ^?fT G S1<!C<»< ^TC^T ^ TO r 4TC^ i WTOTH TOTTf 

TOtobt ^wnr w *rtTO? tororo tow ^tt w stfsRTO ^Ifw To’ i 

ifl^re TOrn ntoro^ tos wn fag toftr ^torto i cw- 

i. TOWT ‘ s fl1^Tl®T ■^TOltSP 5 (Zero Dimensional) W“ TOPT 1 

3. ^TOT ‘ ? f[f?TOT ^ifaWTTO (Amorphous) « ^(TOtoTO (Semicrystalline) I 
O. TOWT nTtoPT ^^TfTOt r Hulk meterial) wfafa ^fTOl l 
8 W ^TO ■'TvTO sfTOf ^T fa^&TOP ^TOT (Dispersion) '5|Wf^*r^« wfa l 

<t, TOrTOT? WHBT t£)fTO ^»\s=1 C^3iTO WTO I 1 rain ' ^ffatW^ 1 kg «W<J TO 1 nm' 

^PTO^ 1 mg TOW TOPT ^n^jT^f W TO 0 ) ^TO» 1 
vjs, ^ PT TOTOlfTO ^faTO CTOTWP TOT <Pf^ W ^ TO" I 

S. faTO'T CTOTO TOT TOPT *nfflfaltPW CTO TOrffa, TOP ^3 ^'QTO TOP TO«f CTOTOP ^TfasriT ^fa PP i 

TOPT Sito ^ ^T#fa epfaw ^TOW fafa « TOPS i *p WW PRTOP? WT fafaTOW PWTP 
C?fW ^TOP ‘^ffaps ^-STTP TOTTO 1 TOP aTOTOP ^fafa^ ^faro faffaw TO PPTO PfaCTOP ^p 
TO TOP TOP i TO7TO pif^TOtCTO ^3 TOPP ^P“ pTO ' f J^TOPP TOT TOTCTO £jpfe(P ^P WTOTK ^Pfa^fP •Q 
TOPP I fPCTO TO Pfaa TOflP 1( lfa ; , Pfa® PlPTOtfa, TOCPfaP PTP, (PfW TOMP. pf^ 
toPTW. Non liner optical TOTOP « TOt TOTCTO $$to toP «^TO^i TOPW I m* ^PW « 
T^TOITOW ^^TOPT ^faP CPC5 TOTPT £l^fe<l ^TOT TO TO I TO^fap f&fa^TO RTOW P Sj*)feP faTOf 3 

£RPtP pp pro faroro i ptopi toI^pti® 1 ! toto to sfrofa top ^rt^fap l&fa«PT fa^KP ■*tffa|€W totcto 

CTOi ^ prro tow TOTOW PTO TOP TOP l tor faTOP TOPP TOPPT toTOP « PTOTO £fpfap 
5RtifP TO^fpP fTOSPP PTOPP fl faw PTOPP1P P'SJPi PWC^ I 





RRRR g^ 

^ HilCHl ttfifolws yul (Comperison Among Atom, Molecule & Nano Pertic^^^^ 

^ tot rr r^t cr$, fag ^g^sr 4TO* toco RtRRfRR fafaRR RRTRfa 

RTORTO <p<k,® RflR TOC4$ RflRRt RRRTTt RRR ! 3c«t<P CRtTOR £rffa RlRf 4 CRfaR ^TORtR 5 2RTO RRT 
TO ! RRRR 4 (.TO? ’■fSj CR 4R* «ff*R* *ffa**n^f RfatRRCTOTOG CPT^TT RR RT I 4R*fa RfTOSTWR RTORR RTR 

o. ] nm. roit cRtfaro rf cRffa?* ' p T p rrc®f^ tot rt fifafar® rt^rtocr rrtor tor ?it?r> i 

Rif CTO TOHfajH ^C'lf'^TT dimensional G Nanostructure fafas Semicrystelline Rt amorphous TOfa RR TO$® 
4 : 3*f& dimension 10 CRR* 100 nm 4R RWT RtW* I 4RT Bulk material 4R?, TOTfTO* RT RRRRfaj* R&t'R RtRT 
4R*fa TOTO# CRTO Wf toco TORT TOR 1 NaC’l RR Crystalline TORG 4R RTTCTO TO Semicrystalline R^R 
l RTRRT TOT Bulk material ®rf'«fa TONf RGRR 4WR RrfTOR "‘fS^R RC*TG R^s, 3R fag ^cr R^ 

4fa ’TSR'TO RR I <4 'S RRCRf TORR RtRT fog RTsftTOJR RfRRTRRf TO TOTTI 

WtTOR CRftRR RRTOR m TO TOfa RRRTRfRTO ?IPP RRC® $[TOR fR&QB l d TOTs 4f C%*R CRRR 

CTO %HRT *!W *jR? i RRRRTOCR 4R# ^plTO G %cro RRRT'JR RflTOR (RJPT) 0.05 nm - 0 57 nm TO i 
^TOTORRTOT Li, Na. K, Rb, Cs G Fr CRtCRR RRRHfaro TO 0.304 nm, 0.372 nm, 0.462 nm. 0.488 nm, 
0.524 nm G 0.57 nm l Ulto TOf RRR (FL) 4R 4TOfa ^(3 RTTR 0.1 nm I *fEf fTO*R 

TO 2—i0f& RRRR; RRfa® TOI 0.1 CRCTO 10 nm RTlRf^fat TO TO* I (RtfaTO TO'JR (7TO TO TO TORR TORR- 
^RTO TOR fcrRT 0.! 54 nm, 'Rfi®ifac«-io TOI TO<fa-TOR4 t^TOHTO TOR gR$ 0.133 nm, TORTOlfaR C4-C4 
TOTRR-TOtRR faRTORR TOR 0.12 nm I ^rfaro°-*f TOR RTTR RlRRR$ 0.1 CTO* I nm TOG *rTOR*R TO 
DNA ^“JR TOTO 10-1000 nm ^175 f TO t dfoTtTO CTOR SiCK, SiC. ftw 4^? C4*tf^ C^liu 

9fTOlt<J ^5* TO* l 4 TOW 4TO WTTO RTrwtntt^CTO? TO1TO CTO*G ^S I TO", -TO 
^ TO*f?T TOm W W l 4^RrrwrTTORTOR 10 - lOO nm4? TOT TO* l 

^5*T . 4?*f$ ^ *m& *$m $ TOff TOsfe *5 RTOs *TO^ Cff&, fas fnKR TOR CTO1 *TOTT TOR 

TO ^j%TOT l RTfRl TOR CTO1 ^znoc*R ^fwf ^ i TO^ CTORT TOf^ TO** TOT CTORT 

^rr^Ir rtw iRferrR TO 1t tsrw tor foQjRi ^tt i rtot tor < T^rof ■sffjR* tot 

3jHRpi<f»«lc<t Rfro - TO I ROW TOR Rf^JRTO RTRTO *TOWr TO*R* CRft‘ i "WR fRTO TOTT 

f*#R TOTO* RHIRT TOfR 4TO RfeR TOR l 

TOSTJR WPpfe RRR'Rs C^HR*R fTOTO TOR CRGRT TO I fas Rf^R TOPR fa%*T ^i l fviRs^ 
*^Rf^lt TOR «mR* l CRTO BeCL RRR WR, BHi CH 4 R ^gf#R tTOfc i 

TOtWR TORT'JR Rtf | TO5TT : |R 4f C%TO TO | TOj; CR CRtWR TOTOR Rl^*s ^ 

CRlWR To Rf<3R Rfe £f«tlTO TOC® RfR, RfG mCR | RTlWT TOR C^*TO 4WR TORR TOTR <r f<|<lTO ^i forif^- s 
TO l CTOR RTRRT ^IR ^TOTR CTOTTOTO ^TfTOR CRf*f ^GRTR ^STWR \sf*5^ ^RRlfTOT, *®m TORffTOT. 
RTlt^s TORR 1 TO®T ^C*-t<P (Rf*l CRCS RR | 4RR fa GRG RRT^R^fW CTOS' RR l TOR RTOtWR RR 

TOR RR I CRRR- RC^R RTOT^ 2TR 1046°C RTOG 4faR RTCRT "TOR RTOR R13f 300°C I 

RTWr TOR Non-linear TOTOR, Rfa® RlfaR* *lfa*, RfaRTlfaTOR, ^ TOWffaR TOR, CRtW ^fTOR G TOfa GfffaRRR 
RRTOt^ TO i 4RR RWR CTOTOfSt ^ RRTC^R RTTOfRR* TOTOR 4R ®f^R RCR* RTORR *R I RRlWR ^HTOR RCTO RTtW 
CWTR fafa CRC® RtR* 4WR TO TOTO RfafTO TO® RtCR I CRRR 10 nm 4R (TOR ^5R Ferroelectric RR?f ^17R 
magnetization RlTO® RTO I RJTCRT TOR ^TO C^STOT TOTORR G faTOTTOR ^rRT RffaTORfa RR fag 

$ RRlfaR Gf^JR CTOR 4fa *WTO TO Rt I ^RRffa^ ^fRlWR RWT RITOfap RR?R CTO fag RfRfag C^lTO TO 
RTO* fa^ RJTCRf RRR RWT TO RtCR RT I RTTCRt R*RR RfTTOR fa®R%f TO CRTO CRfRRTOtR TOR Quantum 





















































































































































































































































































8<\o totrr : tester *iar 

continemeni, Wk Suppeiparamagnetism RR *lEmfa"o TOI TOilw CR^TTCRR ^RRT?T RJTCRT RTOR 

RRTO? WR> TO TOT TOR l TOR TOTOR RTfCRT TO1R RfTTOR 100 tun RR CRCR TO® TOR I 
^TCR ^TNrsTR^ W*3 Rift'S CR*T fR>§( fRPTR TOilRR Rf^iiVs TO I CW- 

j . Rfeltt RK*WTO : «<=!% TO W!^ tRfe (MlcTO RRTOTj PaR 'aMl-'Ki RRTOJ WTRfR ?W*lfw 

feprom - rttostto tor ricr i ^3j<^ RiRiRfw fRfsRnrr^csRf r*rc® tor *ftRT$c® rM^® top® to i 
rjkrt RlfiJrorcRR cto^s rrtotc'® Rfrofros tortr rr faferni WTO tor i 

' ''" r ,1'AV', ' 

i. : 1 r%r crTcrr *iwj Rfafc crPrr rtopj RiRiufwaicR r^fr i ^$r croar 

^PT^s Rferoro TO sitor *ttr orrtr r^jr^ r^rito TO rtok rtr rt i crTcrr RTt£RTRlfl?TOftr 
RHftfWaltR R^RI I 

••s. c^oji^iv TO -. * m*F croa crirt^r to i crtcrt c^tctt rwi ^ TOc^ ^rto r*cr phrir 

crtort crtort ^r^srfj ^ rtor ^i*piTO r*cr rt i rt^ crtohTO TOw RTRpftR tor rt i ^iIcrtrtImTOR 
crtofTTO *rfe TOiRRaftR tor RW i 

8. ^rc»w TO : £fl%fr? *rtotor cw rttcrtr rcrr rtr f^R i crtort crtort rt$ wfCRft 3R*fR tor 
WTR ft CRTORT CRlCRT ^ 4 TO RR4 t To RT I WfRTf¥ TO RR*fR TOR TO* l 

<?. vq rrri^ ©R rTOr ?rrc^ <4R° 4 rtr fafon Rs^l-jR croa fs^ lift i tott 

rjtcrtriItStoicr ‘ p if?wf®'o tot aR ^ ©R torr tot i 

i>. .2T«1^T tpj : c^*t ' S 1^5TT < J from ^TO^ dfPT « ,? fW 11 J afTO^T ^ 

sfiT^ i c^ 9 's <5 w c*r«rr to i TOPTr^tit^roro ^*u sfTOR ®°f TOP^^an^ c'<cw to i 

TORT m^HW^ ^fer sj^osr C^s TOTO TO SfafTO W CTO& TO t ^TfTO'f^fW f^RT TOT'S 
■^l^T JUrwilUSw ^ "T«f ’ITfp (H 2 0) 'S CO TO® H : ^TOPTO (TTO^ST 2|«H<t» l Srtf&TO CTO!^ 
TOTOItf^TOT TOT i£lK'a^'o fipsTTO ^RPT CTOT TOTO® ^TFTO'f Pt ®fl' 5> W TO" 12 C^f TO«PTOf^ I 
^ Y TXT^a^ : TOTOK CTOS TfPTC^R *PR TOR TOTOt TOR TOTO TO I (TORT (TORT CTOS 
tHRC-^r 5f<5R w$ «rfTO TORT TORT CTOS TOR Rf I TORT^fTt^TORTO RTTOR*R *RR TOR SfTOPST 
TOR? RTSTTT PffTOP l JjNCTO TOR RTTRTRli^TORTO RTO^R RPTO^TfRa SfaR" tfl Sff^RTTTO TOWTO TOR I 
>T^ *lffW RWT : RWT^ Rtf%S* t^WT CTOTO RT%^ WTOR TO^RT TO I CTO5S RtfSTO WTOR C^ai 
^TTTO R^«if^vs TO ®fRR Rirof^a TO RT l fTOi' RTlRTRlI^TOTRR <lll3t<P WTO TORRR ^RTTORR MR'® 
Rtf^TO WTO TOWT ■Oiw CRf*T ©R RTOf[, ^TO 'S RTRRR ^RRT^t I RTTPRTRTf^TOTCTO t®tR 
^ TlfgtTOR TOW (RfR ^!R, W © RJRRTR ^TORT^t ! RIRRTRTI^TOTTRR tRfw TOR^T CTO TOW <Rf*T W, 
»1% RRR W*T (Rf*f v£|R° "tf^R RTRITORR WTO'S TOW (Rf*t I 

TOf : TOTOJ TOf^F RT R^ftR CR CTOCRtf^ TO® TOR I ^ CTOR'S RTO TORTTOT TOR CRlR 

RR TOR R%R CRTR R^R R*?R I RTRTRR RW^Jr R*f ^R?. iSf ^TOtTCRR RIfTRT R*RTR RC®fR CTOS TO^R 

■'iTrrto srlrofw to i rtrtrr r4 tor“ toTO tots ^r rttcrt r'Ttr R*f tot i tortr rttcrt ^r?tr toT 

Rfeo RTCRT Rl*# TO I 

jo ![TfRJ' : RRRT^R TORT t^R (RTOw RWR®r R*T TOip JRftR RR RTOTR «TtW I TORT R^TR lt f% ; , 
fR^XTiw 'S^CTOr, H-RRTR, TOtTOR SRTTOf WRRR RR RTORTR ^TW I RTrCRTTO^TOWR TORT TOf^TR SRTTOT 
RR TOwfT TO I 

CRfTO TOR RTttRT R^R CRSRpRR ^l<fk 'TO'“RT RRRl^R tTOfw, ^fRW ’t^R RW, RW Crystal lattice RRT TOT 
1 RW l SCTOS fRSJTiwTOR (Two dimensions) RSIRj 17 RRCRR CRRTR RTO RW, R1W RRT TO Space group *SRv 
^©TRT b|<jli» CRR1R fro^TOr f<l'»'e 3 I f2[Rff3iRTO?r (Three dimensions) RRIRJ J ll'®f5 CTOTR fTO^R RTCR ‘SR^ Space 
group dlR TORJT CTO? 230 f& I RTOPJ RT R'JR CTO3T 'R RRCRR CRlCRT RRTRTRf R2R TOTOTO RW RT I Crystal lattice 
IroslRR RCR TOW CTOCR RRTOJR ^R^R *tRT^ TOT TO I _ 




















































































































































































































































































































<wrr 


8Si 


's *fliE*Tt ^fi? c^l^ ^pt*rf 



orr# ^t## g ^rrc=rt 4414 c#® r# tot tots <i#m rrr i to##*®!'.# rjiwt 

^RI Dimensional iflR?. Nanostructure fat*f§ I 4# Rl^R^R Crystalline RRfa f4S 4*H5> 

4f& ^jfWf *t&OT ##^4 44 4*R 4|1& Semi crystal line 4W TO4 I -1Jtc.il ##uFT Bulk material ^W®fa RTO 
^34R 4WR 4fRR 1 f54R TO« 44 ^ i C4 4RW Non-linear v stT^ c T, 4f# 4lf#> *lf# Rf#Trf%4<W, 

TOwfRR i ®w, ct>fa4 v *jtt><j t f g 4f# sifoMfw *nf rw^ 44 rt if ' p Hc#4 toTOr >ra« 44 i 

mtofa ^H4R TO4T 4JTCTOWR faC4 C4C® 4RR 3W4 # TO®1 ' s> lR<j\si 4C4 «fR^ I C4TO— 10 nm <iR CTOT 
ffivsn Ferroelectric TO*f 4W4 magnetization TOW TOT l RtWt TOoilc^ ^ 

C^a^R ^E4 4WTOTG #4ItTOR W4T blfwTO *TR, TOC# TOsffw ^(t& ?f¥4TO 44R I 
'pfPffC^f^' ^Mf# cv*$)ff 3jfafa§ 0#® 44 4TC4 f#T uloll 1l(uT<r>jici«q te| ^TT I l.ifCHf 4TO «T14R 

fa#*tfar *fSf C444— C^faRRSl# 4 c tH Quantum continemenl, f4§* 4T®4 ‘ ! T|fi?4jl(. 5 1 Surface plasma 
resonance, 'SRT^I(,^Io<p N41C# Superparamagnetism 44 ?[4 | *R1C# ■^j'»lf^<p ^SR^R 444 ^l^fNf, 

ft fry *um, OHfvRH'Jsl# ^4?. 4rRfa4 C4*tlt»R ^TO4 4TfWf *nfl^Jl*T *M.*4 4? TO TO4 1 

4HR lijCTOT UtCII 4^ 4TRR 100 nrn 44 fTO 4C® 4C4 I 4TRR1 44R f# 4RTO ^G4R 4R4 4C4T 4W4 

ts R ^ B r ^sr ?>sin?r tot toi to i 4 *it to^r 4TO4 4ttom4,£Pt to> i 

444 t^fst^s TOC# ^ f ®l fa 4 4WT G 4TOT*llflj>4jlM4 4C4T C4*f f4f C#® 4C# 4T#T ^ I 

: W 414144 ^41WlC*R 4=f 44S. if 1&TO1W4 ^(4^1 9 lQ«if^ 5 '® FF I ^ 

^f ^f5W F?r ^1% BJR J Tr‘ f Tft^4TFT ^TPT ^ | ^RI^ W^TT CB^BT I 

TRtj^cf >*|<|^j!j ^f ^T? *0% BTR7rf 9 fir?<MH ®n«T ^ i atWftfr ^S eq? 

BjrR^BH^4jR.°1<l i 

CffW *(lf : ^RBC^lfij4jK^ 2f^s FCMT C5tW f^oT ^?T I 

CTOTT C^1^4 *pf ? HTC4 I fw RTtCTT'TflS^M TO# C^tw ^ i 

Sf^o*rre ^^RTfiFR ^##1 ^sR 4[^RTT1 « fa# TO i fw BTRRTnlfaTORR 

CTOT ^ ^TOR CWW £RsR FRT £T®ffa® I W “TOR WRR RTRRT’tfa^RR C^ilFtW 
*RM#?TORR CTOt#T ^twWR TOW R®R ^R# I «fl WfTOtR TOT C^faffa # 


faWRolR SfTOT TO I 


5 . SfTO' T # - 'RRR c r ^TOK ^PT-W 4 <f RTRRWflfaTOTO STTOR # TOR TOR «®f ^<4 l 
£R1TOR RfTO ^^TOR CW CTO 3TOR TO l # fafer TOG 41# ■RTRRtf^R 

TO# RTRRT'I it^RTPT Rlfa G CO CTO H : #TOTO CTOR #ft RRRR 21TO4 

£f«R4 Au ^R 

H 2 O( 0 +co,g, ^B^W H2(8,+COj(8) 

TO# rIrR *5&TOR ^faR TOW 2RRR RfaRFsT ^1% TO I Pt fawft SRR4 Pt-Co 

RrWT##TO RRT 21TO4 TOFf CTO RTTO® Pt TOTOT TO 12^ ## RfaRT RR I 

h. “f-'TOR • TOR 6 ! ^TOH G ^R RjRRf##RWR RTOR3R CTOR RTtTO #R# RfaRfTO RR I 
TORlRlf^TOFR RRTO ^ RGRR TOW ^R (WM TO | Wf RTO #4# TO ^RS 

^TORTO TOR TO TO I TO# 1064 °C TOG TO# 2.5 nm '5TRRRR 

RJlWrTOTOR RRTO 300 °C 44 I 



















































































































































































































































































8 <U 


: filter ’far 


jww ntiw wwJfflnr *rwn wrw 


'rflTJ 





tflfl 

1 — 


•ntwiwm 
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CWWW 


(1MWIW 
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[U^ 

3 k 

f: 

. *. > * 1 
i 4. . 

p ' 


t* 




£\ J “» 

ZC.'Z 


fssr ^.i'b : 9 nfu^'c«R *rmt 


4. : ^rr^cf 'Smki« ^<3? afwikpipai ^ftgf^s «nwf^ RrnRnrfijTO^R cror 

9 lfa< l fVaR ^0 | RTTO^ «M$lil ^ afe^ ’rfsRffr TOT^ 1.5 - 2.5 nrn MRR ■TTfFTT TOfa 

^ifeai *ntf w i sfw$T> afas, ’jf^KiD VIST's jrnmrf^rm «NtRftr \ ^trr afwttfHf 

\sfe^ iGwifcai wc’wr strt^oR srtfroR afo^ ’ff^if^sT «H c^f*f i 

b. -mfs^ WST : RRR*f iTOfFR tfTOR ^Tft^ W5T TOW 7 TI!WT’ftft?^Jl 5 f t%=R IlfiR 1 *T i *l*'8l 
to*r aiw4> «er i RTCR’fffiNRTpr Pftfa ttwt, ^twat, , $^pr$T« ^rKRcf I’tFTOR 
^pRR © c f C^f*t | Wa CRR fliJR 9 iilW s 1 , 'Hi’iXtvR, (PPf RltSTfl CTOTOT 

*rto tfeR >hR>&$ w <3 toto Itot^ sr i 

<v crop^R : totm cwsr ctottjR 4«iPwji ^trct ?Rra« *itrar tor r^s TOa «irc?r i 

^nfCTMift?^ji«i ctof&pt ■ssrfwKR to 7 ^ to i *rer 'SMtiia TO<ma ‘ s iP«'©h to& i 

^tRsRWT 50 nm frit^R aRR TOR 5 RRTOf TOT'S W TOTOR TOR TOiR 5 RRTOT WT ! 



f*m -rrnRT ’tifi?40iwif totorr tor i grrfRro c«n^t ■=mt=rr Rtfi^fro rrto to toicw i 

^Prrtot rfrr w i 4 Pro w ’IPto fog to«t[hi <irt tott i 

i. yn*r ct*t « cron* awfoo* : «rj i w i n»^>wf^*f ’twfgfe^ &R?m ’pfr 

I Separator plate) ^ ^’TRR fe^fTR ^ 1 'Rt RTMR'f Sjt>i%'o 

%»w W WC 9 ^! CRf*r *ffe *m ^C3T «TRR* i I UtWT Pc^ (Ni) <3 *fl^ 

(MHn) ^ Rsrro W Pw*t <T^[ (Ni - MHn) ^TT^tP ?«f% ^RT ^?T ^T S^a pFP^ 

fm ^£3?^ ^?r i 

{rtr « ^i^rc«?HC4 w cror ’t^r««f«r^ ^fwr <nw i rirt 

^«R5 RT«r 4>1^IW ^rfTR (H + ) ar 9 fP c ^a To WR 0 ! 

felt TO «TR^ i i£l^r *RR TO' ^TtPr OWBft TO^ W# I 

*. t® V 5 T®T «Hf (High resolution): c^lfe^ fTO fs ? K $ < #?T^ 

%*Rcf ^%v» RtRT ’nfi?^jit®w «P<M «i 9 dl#sr t ^’iwiro P^i^r, Pcsr^t. '^*i#N^ c r « 
^nro CTt i 9 ^B feapi^ ^pr, 1^|a, ^R cro rtrt wfi? f?c*R 

TO | RTpIT TFTOR w^nw H%r flSfc'PBl W CTO 5 "3ffe ^TOt tC^T^R 2RR W ^TRIC^ TOT 
on?RR ?f% RR Shelve I sM% ^ I f5®w^ %*Rcf War TOST »TT ’IlfD^jlC’M ^TlTO 





























































































































































































































































. TTT. 3RRH (¥3 *CTM» 


ARR%<T=' TOR? 


8 HO 


TOT I TRtSfW RTOT SEB R3TTT? TOTOf fes TOTO S^?R 5R I 'TTK-TT TOTTOITO TOST? 'WfcCF fTO?TO 
^'TORR ^EB (High resolution) TO 7 ^ ^RjtW5?RT? ^TO? 1 ^TUlft 1 

^ttrth riH^totr *s tort st*^? aRTCR? to^ "ICT^CIfTO ?URTf^? ^-st o rrto '<$% tou 3R s nro i 
%ci<frB?ki TrrfroS? soi^tu rttoirto toto tortR^? ?jto? tott to rw i Itorjtr? 
w%tor :grnr tort suffers TOrRlf&SR? ®TO? ,p K « 


3 


^tRI Sl^fer WR <31 < AIM? TOR$ W 09-01-2014 1& ft? RTOT5TC? 3T^RI < a?Pi<F i CR SJB t c fT^ ?1R? *ll)' s H 

4 ,^ 7 ^ | ^ w# rr? ctoq ?wf c?f*r i arerptf *nf^? ^fi!B ?iTRt < 4 ^^ rt%tt 

(<R|jR ^RUrR?*' ?IH? WR RfRR 'tfobITOT RRff®T l _ 


o. 


6. 


c*rfB? $%? ; ottoer. cRdlm. R?os?r 4tow cng r ; ipnfafTOC? totos tor? cto tor? 5 c? t*; 

vff^sn^cf \bTRRt%s? \5fRW TO> | WiIMT S\Bl<KR? TOR RffiRT feRjtRT?*T fR?lfW C?W fsT<!*|I 

(Ziroconia), TOIRPtoT (Ahimiiun. fTOlRRS (NiAs), *1 u1toI«I9jS (Ni.Mg)SiO, sl^f® ?T?f 
f^fsTST^R RTOR -TW-GTTT OR RTR I TOR ^sT^f? *ff%RT TOW TOT *T?B TO ! ^T%R? <Pl?Rt?T>? -'? TO 
RStSRR STO TORT TOfTjTOTIR Nj,Cr 4? SftRR RTOT RtR* ] TOR TO’ft? ^RB?T AR^ 6 JTO Rf? I 
'SfT^RRi 2fgf«R t%R? cTO? TO SIR 68% ^%R? fepjj^R 3 TOTOT ^TfR^TR STO TO^R? 

ri (l?<m I WiI torr R3?t oc? rtw i 4TO to? «(^r.«ii w TOST? R<ii $,(.?■ «rf^ r<r<1w to 

SbfcATlUt? RRTR TO? RlRR^itWR RR RRR l 

RHi 0^1 v« : rsir S^H 3 ^Ts R’ft TOTT RrT? CWfRi ,? f1%r*rt^ra TO' ^'TRTO 1 

^f’RTRR TO RRR <Hfl0a »fi%crr TOo ^srRTOT RTRt 3 TOR Rt^PTO TOTO I 

rij | r«| | ^f{^<JiT!R 1 ?RT ^RjJ' 2f«f<PRR ^5f% ^Jfe'* s '| RTT^ TOT ^1^ ^ ‘ J TO’ RfeRR 

vfVfT^v)^ 7f|7R ^g-ferr TO? RRR ^t^FCS 2f«rTO W^sW <Pi4<pH 53RR Sf^TTOR Wl^sfSRT! ¥ J? 

^O-nfroo TOH TOT i 'TOR Rff TOT ^ « tfTO TOT I MnO> 3 TOR MTOTOCR CTOR TORT TOT <fTO 
'cTTOTRBT ?TOs $Rfro i^TO 3 RRTTOR fTOTlfe^ TO? I TOR ?Tf TOTS TO' TOT I 


(j, TOT TTPRTO 3 RTTOR : TOTRT STTffSR RtTOIT?? TOR ’JTO TO.TO^? TOT *J? RTOr I TOR RlWJR 

fTOTR^T f?TOT TO R¥? TOTO i Tj 2T?1%R TOTTTCR? TOR TOtfJR RTRO c f TOF TO TO? RKR t oTf[¥I 
RT^TRR 3 *^fl!yH>!HTi) TOtT R<TR?TCTO {R=T3 * 6 !Ml SRfe fTO*T? ^RRl*7 TTTTO? I Tf® ¥*lO^Ca f?T°rl 
zrw's 7 ^ 3 R^RTOT? CTO4 RTORT RT^TOTR ’JlHjfiCRT? ?jf?;?.<r- 3 TOW? ?TO «TR? I 

3. Rfwra 3 l ^4T’jy^ R# RTOW : 7TJTO RTffgR RTR5TTO? TOR Rtl? C9RTO Ufati TOR ^RiRF 

fTO'lR TO? CC1 4 , As + ' 3 f*f?T RSRTR R^ c f*RT? OfRRTRR <P?I RS? TOTO5 I RTOTOTOI RTRKRT Rlf^RT® 
tjfw Rwr^ MflR TR RRTTO ^IRRIRR rOTTOT TOT I TOR Rif? t f? c T TOT I RIRTO ^rt7^5R 
RTTCRf TO? RTOWT R«T? *TOfC R? RjfTOo ^Rf?o TOURfwW OTRRHR TO TO? R1W ! *TO3T 
RffTO TORT ^Rf^s CC1 4 W ^ TO? RTfTOR fRQ^f TO? I 
O. f^fTORT croar : sr^Irr fsfTORffRSalTR TORT RT^TOTR 3 TORT R?%? TOTO? fefTORT fTORR? TO? 
RT? Sr HURT TORCW I TORfSRTPT TOTRH C 5 T?ffRCT5 TORTlfBS? <JH¥i?T TO? ®f]W l TOFRT? CTOT?? "BlRRRTR 
Tpf^Ti TOl RI l fD'S?^ ^TTO TO? C?fe3 TTR^ ?I?I RfTSRT TOT TOT I TOR TORTUS? SR« TOT ^?T 
RTIrRT'R^ CTO?W ??vR TO? ^TTO I TiO : 3 7,nO ^? TORT RR RCR? TORT? l ! V ?f*D? RfiTRTW 
^«rTOR fTOTO? f?fo'rl RRT?^T T#rsi <im$jO' ~5Ti 1 

TO?T?R (FeiO FeiO,) TORIRi^^’tTR f^STO? TO1RT? l' T1c f : C?‘ MR1 CR^TR? ft?? Sl^TO 

CTO RTOW ftWT <TOR l TOTO TORTRT^TOTR *J%?? TOtRT? WRR? RiW or?^R RTORT TOTOT 
TO? I TOW? TO^TTOW RTTTRTR'^TOTR CRICHjS TOTRT? '“'RRWTOR ?T?TO? R?T TOT t wfeCRTO <{3= 
iRTOPf TOTORfl^TOTR RTTOT? TO iSSRt? TOTRT? RRiTO? CTO 90% TORot ilTO? I TOJRTW ?R% 
























































































































































































































































































































8 W8 


tototot: f^St?r ^ 


^ro frota wot TOTWTTOif^roro ^fsRsr tow i iroww uto totto? csnt^r toto to# 

WJfWTTOiljTOjM TOOT TOSTO *W%TO UTOS. 3TO *T# WOT f#W |#TOT TOW I fTOTOTO 

gitwwiffajM 'S #rrog wrorow ^faw ^ ft# totow to^iIot #w Iwot? # totot i 

tottto<t tottotto ctortto bi<#cTO toiwtI^ toto wf©ro w csrom tototo tortots tojwto wniw toot 

I 


TO.ffirorwTatftsfe w. TOfwfTOwiwro 

fro <u^ ; wmOTT# w 

v. «jto# f*tw : TO#<j><f>iw ott# fro wjTTOTTOfT#c=T<i wwt touto ##ro tot i tottotot 
Tio : crororw totwtw uv wItojcto wm toto to i frog Tio, u?r uv <j%to 

wm toto cron u to ott# wt#ot tio, uto TOTWTTOli>TOnTO w toto ^?toto uv #r cot 

#9p'« TOTO TOT | U<!#|TO ZnO UTO ^TfC*Tr TOTO UV #flCTO WW TOTOTO WTO TOT I TOW OTW%TO 
ZnO UTO WTTWTTOfijTOiH W TOCTO ^?TOCTO TOilTOTOd OT COT TO TO "5? I 

i*. tototot# f*rw: toto#to f% Iotto to fwro#ro, arm, toot ctototo, *rtf*5ro, toVm, §ot, 

TO#°V <3 # f# TORTO Sf^fror TOTO WlpT TO Sc-UH TOTOW ! WTlWf OTT WfWTO 

#, ottowto to^ot tow « stiff) totow i u sr^ toot ^toww # toot i ^totot tot #w 
* frro tottow # toot i ctot ^s #ot ^ro #' wrtwrctllkNiwtf ottotott tot *tto ^wto >a 
## # to i wot%. f*OT *m##OTr wotto^'totto toto tot grow tottost « <ui<k!#to 

TOW I TOsR TOtWTTOf5<MM TOOT ®pT, oTOt?, TO, TOIT%, f# TOTf% TO flw TOTO l 

Ti0 2 UW TORTOTTOl^TOIW ffUHTOM TO TOOT TOW# ## ^<3# *$OT TO I Wt^T TO?TT ,! T#TOT 
^S TOfel^o f%CT C<1 TOTO TOT ^TT i 

>o. gto*f g?TTO gTTCTOnftf^TT^ : ^ifOT TOPffOT? TOTT ^%T TOft ^ffelR TOl^T 1 tffg ^ 

TOT TO# I an?*OT TOTO or^lt^ (Fe 3 0 4 .Fe 2 0 3 ,) TO TOTOf[t#TO gjaTO TOT TO 1 1 ^T5? 
TO# CBtfWTt^ WT CTOCOTTO gf# OT TOTTTOf TO^TO ^TOTT’Tft^TOFT OTTO TOT TO I TpJC# 

to^[ ?ro grop tot gfw tot f^%m vmo, tow ^«tw w tottwt##to 

TOTO TOT TO i ## TOTO 3RTP# WTO #r ^f^T TOTO, C0 2 TO ^ TO I 4 ^rWj TOFTTO TOW 

gjTwmrft^TM *t®ttos trow toto tot stot toto ^th# « ot to toot Toot to ^rirofro 

frow TOTOTO WT WWW TOUT 80% TOW TOW l TO#TOTW COTTO^W TOT ft# WTOTTO#TOFT U? TOT 
TOtTO ^fapr TOTTO ft# TOT WTO TOOT TO ^TTO ^TWW WOT ff#T TOW I # TOWW 
TOTO TO^TOW TOpTOTO C0 2 (TO WTTOT TOTO UTO #OTW TOTTW TOTO l C# TO# W# #WTOT 
TOfWTTOf^TOTFT TOt#ft ^WTOT TOW I M TOT# TOTtTOTO^ fWTOCTO WOTTWI^TOM TOWTOW TOTO TOT I 

U W WOTT fTO# W TOTOTOTOf TOTO f*f?T OTTO gWW ^ TOTO I TOKTO SfTORTO f% TOtTOFTTOTT #TO TOfTOTO 
^S WOTFPW^ SfTORTO %WTO TOT®? TOTO TOTO l %TO fwW £f^ tWTOTTOTO WOT WTfTOT 2f# TOTTOS TOTOTO TOTO 
ufWTO l U TO#TO TOtTOT TOlf# fe#W (Device) TO UWW ^WpPTOfT TOTO W¥TO TOTOT TOTO TOTO tTOR^WW 
#OT TOtew (Photons) TOTOW # Wff#5 ^TTO#* TOTO WSTO TOOT I 




W. stTOTOTtOT W. TOOT fOT «. #sroWOT 













































































































































































































































































































































s<\<t 


RTTFlt 2pjf^ ; 

f^ypa 05-10-2016 ^>tR?'C*T (?TtW 5 T MTO 

f%R f^SsBttR* (Flc.^ ^'^Iw '^fa'a 
^CflCsR I 'Stiff mm ^T 

farro *rcro, $wt«fi ^ttrt 

CSpWR Wil4«1ilWH 

-<i-HiA& ism c^lwr i hjiwt <Rf*R 
JBthHw ^nwiH iVffe Rtfttr 
^ <^7T?T st^r wr 
I ^ FM f^Sal*?! <( 

f^i' “ c^r”, 

Sv&lfSpS FORT C^T cm) 

f^OT tflwr 3>£*R *£!<? ^STR 'st£ , R 
47 \gffl frffRR C^HTH RgR frRT 9 #sn*f W I ‘‘PJIRR fofWlR "Sf^rH 3TTTO t 4 

csnfor *ttfe cto w w ®ifr *iffca «im ^rkrr ^rt ^^xrcRt c^f*R tefe *n?*R 

tatsR t 

q WF TCP F t 

m fa*? cwtr ^ w *iftc*Rr *irm 5 wm-i i 

f 

^rgeff ^S.^sjlC“l5t §il°1llH 1 3>R*TR <TPTT?rf^R» ^tFiH'f 'aM^fe'C® ^rf^F-s'-s <HI «TH^ I 
3flTP$ : ■^TT«Tfyfg^r G 'S|il*jfillHil IPW ^5Ht*J IS-Ptf®! M® *TT ‘’Tffe ^TTC^ 3Mliif*t<p-«!M TJfS 5 W *1'3’ f 5 !’® **TW I 

7T& 47 £f7R ^E5, *Rf g ’^jfaTaiTR <pI3w *twt^f I 

RBBR fe*R nk^T Wt<#H! 47^ Na, K, Ca, Mg *fff3 PlflW? *W *(fas ’RTtf I 

bfll^Tfl C&ftt : 5t75TC7 "Wf 7R TR^R %TO*fr 7R CaMR sfcm I 

: Effluent Trietment ptant RSC7C*T TSff SRI Sftf> I 

^TV^TT >l l 0i4 4pra4f7R ^T 7fapfi>7l7R TfR «ff G 5»'®1<5 ^TR 1 100 nm 4?T W I 






> I 



A 

;. m 


ruative Questions) 

. . . . »*..*, ........ .*,,.*„*«*♦* .*.. 

^-^T-^fiw i f*r?r w ^r <usa^i « w i ^s 

f^rp% ^vgR trn^ i vfjtR ^tftstr g sffsRnwr®^^ <p^t ^fr i 


’1. ‘ s> (^n i( J 'Q RJT7RTT ^f^C4W<1 «rn#r 9w 1 ^ 

*f. 41M>llW'?l f^TTT sffeRfM^a <j<l5R ^^RTRT ’l^tvs^l ^JNTT WT® I 

®T. '-3 fr* W ^^>jij(,^<j TftW TOR m^TTRT ^ i 8 


















































































































































































































8^ <r*rm: *n<T 

^ i wr c^nff ^ feaj? '4n>'tiiiw?i ^rx c 5 ^ t^psR ^ttr^ ^ fera 

flR[i>C<J«1 ^^TRt £ffa^T <K?I^H i 


^rfer 

*ftflfcwM #t? i 

*f. fw ^I4 m«i«it fpiffwiy wmi ^ i * 

*t. ^rfai^? it 1km <pji»fst'8 wttfrtfaf® ?nf^ tpt <*rx ^iifDo© ts wi 

9 if^c<K.“R ^5T tfNTt ^s?T i o 

f. W lb&fl*) fat ^ factS fa^t^c^ 1 *] '^®T'S <I|1t> ^lfac<j(.“R ^RJ s Jkl'iy<P \Sf^»<j 

wrsfar ^mRFRrr i 8 




^ (m 


[5] <^R4toR (Multiple Choice Questions) 


o 


hi..*...!.. 


i I *ftt §X*ntOT wl^tewSl WS tRT fa<NM «TH^- 

© Na 2 S, NaOH, Na 2 C0 3 
© Na 2 S0 4 , NaOH, Na 2 C0 3 
© NaCI, NaOH, Na 2 C0 3 
® Na 2 S, Na 2 S0 4 , Na 2 C0 3 

^ t tr^n wmicbm csnltSw-fj tw ctt*r 
tpr ENtyn «nw? 

© Pb © Sb © As © Cr 

«i fawc*G« ^trr- 

(i) 3Ca0.Si0 2 (ii) MgO (iii) Fe 2 O r , 

© (i) « {ii) 

© (i) « (iii) 


facM ^ 8 'S £ tX 'fitC’fj? *tP5 : 

fat ijW 5 TW^ I E1W 
fat tltWTrfSK *ll«1tN3fc, Cr + , Cr 4+ , C#WM 
«r|f^ <NafalH «fTCt I 

8 | tftPPJl^R cth fat tcafa 

(i)tWBF (ii)^ltx (iii) c*lf> 0 >il 3 js 

fatRr tf&t? 

© (i) « (ii) ® (ii) « (iii) 

© (i) « (iii) © (i), (ii) « (iii) 

<t i lofa w c^r «^nar 

Rtst fat c«rc^ fag^ 

© Cr 3+ © 

© Cr 4+ © (#Wf CeTil^T 




® (ii) 'S (iii) 

© (i), (ii) 'S (iii) 
























































































































NCTB sprS SRf’IW ^&IOT <3 Vl-M^Mil 'SIIWIW 

^tsrt anjpiar «'S^sjf^rr '9’4 jjj*J : www.nctb.gov.bd 

TBflffr pp f [ 3^ * cntf (NCTB) <jfte foW 4pg4lt Roil 4H C«tOT WNH Mil *IW <?° 3 J^t®T 6 4fr -Win 

4 3f'i4 l l>t*1 4j*f*tiar 3^434f4 ’Si^fS'o ROT i 'Sf? f*W51fOT4 3RH3T 4OT0^ tfl? 1 ^ <3 sHnf® -4ROT4 NCTB P 1 '?!'® 

g-Md14 ^ikur a W*? * |I OT 1OT TOltfW 4W4 ^©R%T a ^Wjb-tH ^WW ^^ 

rir^vw 1 '*- JJ1 —- -»—-v.v~'~—■---i.'. j.v—- . — ~- *”*** _ r ~ 

/ sn*f^tar f^ra OTre: bJ?U 7 

4HUH *tar’gfff _ 

(3*4T: <sr *iot 4 ^-am are-pt «f<Npr ®m i fc*t*ww!T 4OTtCTf*r ftw *i® 34t ototiott <W sim §44 nw i aiOTOTfc ffis? 4F io il 

M 10.5 mL KMn0 4 JOTIOT <I<IRI4 «K<?I^«i I f^aR f*W*ff 
34R; 4^ 4^4OT 0,05 M 10 mL K,Cr : 0 ; <HRM **«%] I 
4?. 4*f?; OTOT #1? i 

4 . '3ij|(.J||Rfl|{.iJ> sjtR 444 4®T1R4 OT4? R 

5f_ Jfspr c®TT 5H ’TOT C'»'SilW<l I'inMl 4f4’Il t l fa*fs 4*4 I O 
4 , eHT4OTTlf4OT RjSfWOT^T wtln^ 1 *1^4 4j<Rlw4 C^M 


O 


8 


1 

R 

O 


ci 2 34 R ®mfT>OT CO: TrOT uig rsot 

<50115 ! 3414 <t13[4C44 ^4 441 4*OT OT<S4t '* C«11 I few mu 
^ 414 <SRT <1113-1 OT 20 °C 34R ^TOT-R OT 10°C 
’ol’TSfRIH 4141 ^C^TT I 
45. OTtfOT SOT 4*1? 

9f, famOT a t4POT ♦RFOTOT TOIW OT4? 

«f, nrs-i <34 c*R 3 i <UP #4 <ifc>*if^ 43457 

<nig-^ (34 %S4404 ^ST<Wf3IT 4^f f44%s ^1 <5«4 
^(■OT «tTPt ^4 4 ^T , f i 5 4 *fl 4 , t ’OTR 
«JTfert%^ (?M t 8 

^fl fapOT R4OT®4 CaR 'Rim 

-COOH I »3 ’p1OT4 4OT «tH14 - 0"3 

- OH ’?®OT 454R I 4klt4lf9PT ^®OT ^iwlP»i«i<i» 
djt5r\53^54TJ«^21^t*f451R I 

4 >, ? Ft 41 OT^ 1 *R ^t? i 

4 . S 4 C C T 1 3 ttOrtf ®4 ?l °1 4 *^ 414 M" 4 *C 4 C<P*h? 5 . 

n. ^r*tOT 4 44 OTSt 4 CSlf^ C 4 Tm « C JOT ^c - 4)1 

Rcja OT C4R ^5 14%41 


^ I 


^Ri’5 5 54'OT1OTRT144 
*v*p ^ 4 — 

A 

— r- •*' - 

-K-C- 


8 


4 *. 

4 . 

n. 


H)A MZn' 

fV=^»V 

45Tt©nF#r? 




P»y=MV 


I SjMCjL 

EVt." = - OlM V 


4. 


*(#T 43^4 41- 4TOTT ^4 
^§t<17m C*f4 fcfofo 44pifeT 4IT4TT 4R l 


<2 

8 


Oil 
t 


■ 5 H 


( o ) - Zv. — — A 

45. g^PT f4«M445 ft? 


CHj - Cl 


HC1 4TR4 4TT<U44 414 NH, <1TPT 4W 4R C4R? 4 
B C«1OT C ^14OTR4 2 ^44 f4^T4 «f4t&5 

W iftsr 4T« 4f4a^ 4C4? ® 

4 . ^niR4 OTH ^ 4(^14 414T ^ C4TR4 EMF 
<34 5TR 44OTR 'afftpp feSRT 4*4 1 8 

m(,&u ^T<1«i>r5 *i’ s f <P4— 


Aicii 


R - HC1 


4. 4TCM4ROT <HT4lf4R 4*1T ?4 OT*1? ^ 

ff. A OTfU’R 4f«|r<5 ^sr-4ST^4 tS44fPT4 ®<lf5ffe 4144 
3TC^<Q <3^ Jspr C4tlR4 4PP^<5T4 <lfhPf 5R*f4 41 
43414 4444 41144 434 1 ® 

4. “B C41CM 4 4*TC44 *jfe^T<14#4 2f»14 fW14 

4R” - f47m c l 44 l 8 


i 


*-f 


©■ 


™ t* r^ Srt"-« 




C*jj 

_IT 


•OT 1 R 1 


I —- : " JJ \ 

-y r 


&•€ 
11 . 1 M 
/aSPi 




iW H'lh 5 
T-t. - 4 UV 




ii 


A 

:u , 


i 4 u-i: 

| 3 M 

CaStlj |F> 


Z> 

~Cf 

iT T ^ 

lefcffmt-” 

f 0.5 M - 

./HjSOj “J 

l-TocTniV 
:* i 0.2 M " 

t~13 


* 


43. CTpr^rfT;^^? 

4. (.VMlfaffr R]<1^<£ll<5 a<14 t4^4^t«T C43*T? 
n. *4’ <1ro34 S4OT4 4'fHiar ppm <3^OT M4 434 


1 

* 

<2 


4. ^HOT4 ‘4’ <TR3i4 541R4 aj^sfi fl (41414 444131 
ftsfa 45C4 4514 I f f^SR 4 ! 4*4 1 8 

am fW^f 1.75 g 4441 0=1 RIOT 100 mL H ; S0 4 S47R 
4«*ff gtff® 4SC4 3 34W4 10 mL OT ^4OT 0.05 


^ 4 

I 

43. CTMtftfflf ^t? 

4. f4«4< *nt*T <lf44?4 ^C4 R OT4? 
ft. t#^fOT4 OTT4f&4 4OT1HT4 fi?4f4 44 1 

4. ^I<1OT4 "4 413^ Wt fjrf^To ROT OTl4fl> ^OTT 
3R,4Tm (OTOT OTPT14 WPTs t4CS4*f 4*4 1 8 

V 1 m01!> ^4-^-4114^1 I f*f?T 4I®14 4R <}'3®l a 

ai<f%%4 ^ *_C%ICte I 4T44lt44T 4^5 4W 

FaW "fr 41^14 9 iro? I 344 #15[4OT 5R0R a 1 ®14 

5ff3RrRiT$m c r 4341 ^5 i 

RtOTT RllfarjOT #1? i 

IVPIOT %mTST 4Mit4 ^41 R4 OT4? R. 

^t^fOT4 ^1F141OT4 f^tW ajtBRJMlS ^4 4T4R14 
§-»RRT^ ^4t4 <OTf%4 4TKT1 Ra t a 

3 f*r?l 4OTI4 3f44S5T^OT4 RIOT f*t?T 4OTT4 
H44»>1^(. R 4 ^j*Rpj»OT OTOT1OTT ^ l 8 


4 . 

n. 

4. 















































































































































































































































































































<prm fa%r ■. 




1, 






8 






V + 


k. 


io. 


>X 


aa ita^ awa atar tf^K «ati> w i sjfGlB £fr*ja am s i sf*f®rcar c<mmi am ^r s t/f&^ caGar area ar il 


T 

7 

7 I 

■ffaH- 

-*<t 

®<S'C5I'<1 



Ei. 


tu. 


'j 0 !) TB(3tJ c*^yj wHfl> ■'irW? 

i. ^a = ^fSTi^r -srmlaas ©a x ^f^TT 

*f?UjlC«w atari 

WRJI3 5 ? ami *a — ®TW "Wa Stfte Xr4IT/ 

snaiaa Grrafaa »a 

calm f®n «a = calwa ori'rt?* sa/ calm w i a^ i 
fam castas a$a? 

® i G ii © i G iii © ii G iii © i, » G iti 

I^t&u ^tg « at Gttfla ®Ga alG : 

A + 2[H] LlAiH t CHi CH? - OH 
i (i ) CHjMgX ; (ii) B-O „ 

■* ---> D 

A OTtmfctf%^WT- 

i. Pw faa'atam <pf c'ttt 

ii. ',<r-^f<?? <ps filial C7T?T 

iii. SJX'itatf R feral (Tfjf sit 

lam cam# 

© I 8 ii 
© u G iii 

B caH (,<phI5? 

© arfSinla «jMc*1?«l 

© 5T?f » F7l%' >ai! l frtW»« 1 

iWf»|ill? <71*#? 

i. PVC 


© i G iii 
© i. i' 8 iii 

© 4W.4»*lA 'ai|5(C«P[^I 

© -W 1 '’’tf'fcSl?© 


El. 


@ ii G sii ® i, ii G iii 

© fsrar?*i (3>HI7>5 
@ T)«j?a 


ptfe 

lit. «lin« 

1amca*#afta5? 

© i G ii © i « iii 

'^TPT%f#“v ^ C4*#? 

© 'srn^fsrf^rrsr ^i<rfj^s 
ms'ilasaa *ria faf# cfaf t<»H l i> ? 

© ®TTT^f5^i ^fa© © 5 .fsptn^sf caic^R 

© caafisa © <3Trsrr faTt arfr<P 41ft© 

c 4 h,»o <#*#a wsawia^a aari aa#? 

©O ©8 ©tf © © 

R - \ + Agt'N-> A + ApX ; A IsH l.4>14fl>? 

© Grnaaf?a ararai^G © ww^ i tq GHlia i awHfcG 

© al*ii«i^*' © ftetaia 

fam$#'WC«fC*i» « So atGRSfffSaiaaiG : 

N»OH + CaO 


CHj - COOH 


-»A + NajCO,(C»0) 


A CaN&^jWt— 

© a**^ ai^QTaraa 

® WHaiF#* 413 0^*1# 

■filfaRUf&il flRa- 
© ^JTR a®ia*Bm 
© ^i1»T5a a#»aa- 
.4 moi h 2 s anca -pa# h arc*? 

© 4.82 x 10 23 ® 2.41 X to- 1 

© 2.4J x It) 21 © 1.6 * I0 21 


© «ir!5Tfe5f?is 

© t^r-R7?sr r<«i!< e r 




SO. 


S8, 


S <t. 


S^. 


SA. 


Str. 


Si». 






f^Jtt ’M' C4rN&? 

© ftft © C‘ t T®H 

©aml& © wt 

^uBT ^3^m2IT 'ttTTC^ff '^STT'T f^aJT^RT— 

© w © w^nffe^s 

I mol Cr 2 ot'- > Cr 34 RQHIH ^ *lfiNH i»r? 

© 96500 C ® 144750 C 

@ 2.89 x 10 5 C © 5.79 x I O' C 

+ RCOC1 

© 3*#*! 

© %55T-3RTF5 
^PfTOTW 
© 3.0 r<f»T3J4 
® 5.0 f^f%7R C5#P §55 


© 3T^H-?T?TiiTR 
© 


© 30.0 t"4fw3R 5^t 

® 3.0 


TtTOW ^ PFH C^t3T? 

© 'sjtots a wtrsfns d © ^niTn^ a 4}^!. ?mr=n^ b 

© 'STTTC^TE H 4}?? ^JTWI® D © c 4t<? ^TTWra A 

oarfB^r ^c&b wyif c>tot 55^,f^cs^r c+mI 5 ? 

© ^sfSS<p agp* © iijfe 

© ■‘tfanln f.iintd'i © ri^rjfMr ^rfiri^Fif^ 

(?PR Rf 41 > 3 ll W-I^W? 

1 . CuSO. + Kt -» Cuii; + Ki.S0 4 + I, 

ii. NaOH + Cl; -> NaCI + NaOCl + H.O 

iii. CuS0 4 + Kj[Fe(CN )tj-> Cu : [Fe (CN > fi l + K ? S0 4 

%8? C^Pt 1 ^ ^Tf^? 

© i 10 ii © i G iii © ii G iii © i, ii 43 j[j 

*o. 0,25 am C*F?TPT JHaivUc* TF’J’fata BilQvs ^3fC® 0.02 M 

ww 'sffhr KjCrjO? gam ^ fiiffSr. awt«m ^ca? 


© 13.71 
® 17,13 

© carfeam snraTamr^ 

© (TTOf 


© ! 1,23 
© 15.31 

aftaila aaK cmt&? 

© caiarw 

o.65 n. i3.y i g nh 4 ci gam mTTTsa aro? 

® 8oo faf%. ©ioofsrfsf. 

© troo faf%, © iooo ft% < 

^o. ^testc^a caw siw %aca ar a^s <?¥taf&? 

© jsrtftam © asras 

© © 

^s, 3wif^maragam«faHm*t-- 

i #4i*ii aata Saag arm 

ii. PAN 

iii. CIO. 

1am cmf& 


@ i G ii ® i G iii © ii G iii © i, ii G Hi 

as. f4^(a*i c*r*t awstaw i^ww ara^ aa- 

© Co © Ni ® Cu © Pt 









































































































































































































snsT’PT 


8Sc6 


snsT'iar 'Q vS^viW 



T>W Cfltf, 

iWliM *t3T 

^5FT^r«r*j 


IWRI CW5 


*f©t io 

tgt^T : T5H ■^*f?r ^stTT | fcfrfT vwusw f^c?f a® tW 

fiRf«c«TT? wr® i w c^iw FRrifr arc?t^ ^33 frt® i] 

’HPT 0°C ®t«f f^f®^ ^4*1* FM 'Q WS® 5 ! 


■^4»ih_8o 


11 


« I 


m (atm) 

0.25 

0.50 

0.75 

(L) 

2.80 

1.40 

0.93 


3>. 

n. 


5 tm?ra m siM Fra ^rc*wr ^r 
c®»r? 

^t*rcwr ^pr ^r^itt I^Mrr ^r i o 

^*nw<r ’nroffr fa 4 him* ^ar s^pm xriw? 

■gF^i. ^JHTT W i 


8 


Na 


C)Hf,0 

(A) 


B + H, 


PC), 


*• C’+ HCI 


*f. 


hci + nh, -* nh 4 ci (*nwt cm\) 
^PlfasBr#? i 

KjCrjO C%n Cr-'fBT ^^fTT fafa l $, 
B awi c otNt> fbfa® <F<T <4<R C. CTM C<F£ fa«lt4 
iomfa^ xtx ®T faarat^ ^ i « 

a CTfam wit t®rcfoj c*ii*iiRffr ^r? 

ffa Slfaffc® ^ I 8 


r.i.ij 


^T(A) I 


»T5 h,so 4 ^ 

c?m 

—> 




kmdo 4 

—> 

isnf^r®®^ 


®f^m ^t? i 

< SI R 4<T 'SIK fafa I 3. 

n. ^tac^<r faluMt* wm4<i®ir<H wi®t farw <f<t i o 

■ST. KMnO + uw WT K 2 Cr ; 0, <ffW<l 

fasrra •aiuno^ af^rt'T fa# ®?rr *rra? ^tt«ot 

4><J I 8 


8 




<t I 


*3 I 







*t. 


NaCl ^ «% 53*1 


«*|1»H % i 

CHCli C4 5 4t*r# <lfer C4l«W flNt ^?T C^T? it 
tS^iHw CaCli ^R5BT ^RTf 5.C.«1 fa fa ^C®t? 
c?W fafeira ^twr ctr«lT'a i « 

S^hcws^TT Pt w ^r ®i? ^Rtfe J-n «fewiw 

WS i!?i7l? r<&t!] «T <M l 8 

CO, 


«jl^fxb<p ’tiH 


—> 


H; 


N. 


X 


WfCTf#? i 

«t. ^r*r i a 

x *11^ w 

gf®re gtreinga r r ^ I 8 



xwM 

Y ctK 

Na 

RQhi 4w hi 

f^fc<ir <p^ 

NaOH 


RBhii 


x M3 Y ®®?r W( aw ^M'tMlna 'SlfllWI^M 'StI'SCT 

‘ J ]JHTf^^? i 

Cai^TTt® FeOJC-C< 1 Cfr^T'S | 

Y CTtPR <M*i<>3] 'SfW lt RT5 ; 

^1?1 < p<i c ] j 1?. <f>*sf t 'S 

X OTfMf&3 ’RF NaOH « 1, ^ 

ftfaRiT ^ i f^s ai®t TO»ft% ^ra^tf 

CTMf^ ®T <E>W C®*T? <ETNTT I 8 


"V. 

'f. 

'T. 





^ < ft|T s T—Otf 


[fo"fa B^r: ’ra^T^p® ^WibFi 'srS^w arcs'? Fpf’i? 1 t^’ifrc® anrs 5#<p/>rc?r , s? s ? 

^\gnw <r« ®<TtS?5?[ i gp^jg xr i i] 


1, 27 g A1 Will WW f? ’fflXNXT’TC?? 

® 1 F ® 3 F ® 13,5 F ® 27 F 

® HgCb ® HgjClj 

® MnO; ® NH 4 CI 


0. 2KM11O4 + 3H : S0 4 + 5HiC 2 0 4 -» 

2MoS0 4 + K1SO4 + lOCOj RQWli^Oi- 

i. 2^1 KMnOj 105f^T 

ii. HC^Oj $ C aRT iaW XRr = + 3 

iii. H;S0 4 '*Lg e,!<i<ii 


WF# 

® i ® i O ii ® i 'fl in ® ii « iii 

8. ^ Ci’lBliw XW wh ’iKl 3f5? 

@ gntwwt® ® ^I^CarceH 

® c*r«f&it® ® wnt 
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<7. RigR 3 <£RT SOW fefRH few 
7W3RR + 0.08 c®l*6 © — o.R© C®1g> 
C^ROW^PST? 
i. fstcwff C5W 

ji. ^nr?T RMfe& Ifer (RR 

^< 11 ,®! RgR ©Wife'S 
iii (RW (Sf? RTTF1E5 %50R 

few C®RlS 

@ i 3 ji 0 i] *3 til 

® i ^ iii ij) j, ij 'Q jit 

©. ©w? Sriwr ^ott- 

@ Aid, 0 H,.30 4 

0 H,0 ® NH 3 

1. fe£R<RRfi>'*R5? 

% K;0.Al;0,,fiSi0; 

0 K,S0 1 .Ai ; (S0 4 i,.24H.:G 
0 CaCOt + MgCOj 
0 Na,O.CuO(a + b) SiO ; 

b. R5 Sflfet 'SRJ C?pRt& fSrcsR 

few 

0 Na,S + NaOH 0 Ca(OCI)Cl 

@ Ca(OH), 0 CaO + Nu,0 

f», 1.032 g ©rfllCSH « 0.573 g 

MTtR few ?#r 

Tst^-Sf'SCW C*TH ©7HW W? 

0 0.713 0 0.8323 

0 0.287 ® 0 1677 

10. C^H gflWllfr gfes RR? 

@ Ek = 7 PV 0 Ek = | RT 

t ^ R. T 

® Ek=Tmc ® Ek = " , “ 

2 2 M 

11. gty 4>T?<tK 'JJW? 

% 2fe?5% OSWRfw ilfe 
® fifefeo, 3-^ft-Rfg 
® 2 -ferrfe tsfrgm -2 
® R$3k!«l-2 

ii, ^nfews w£st? (.©rca- 

i. wig JW 

ii. gTgg tagHfgOTR 


iii. '©«Tr? 3?! pfe® gr©TTI TM 

few (RJRftf 


@ i « u 

® i ® iii 

® 11 © iii 

@ i. ii '6 in 

3 x I0~* M Ctr" BW 

= ppm? 

® 19.05 

(0 0.01905 

0 3 x ID ' 

0 0.30 


18. E= + 0.76 V 4R7 E = “ 0-799 

V. ®fe CUTS'ffeRW? 

® 1,559 V ® 1.459 V 

© 1.669 V @ 2.559 V 

1 (7, Pt, Hj/H" 4R RW OfHfS offi-wra 

feTTW^gR^? 

© Zn J 7Zn 0 AgVAg 

® CirVCu © Hg.’VHg 

ii. CTmt?wg^4ig4^«sN&? 

® L mol 'em ' ® mol L' 1 cm 1 

® L mol 1 m ' 0 L mol cm" 1 

is. (RHf? wW-fwrw fesoir? 

® CaCOt -> CaG + CO, 

® 2 H-)S + so, -* 21 E 0 f 3S 
® HF+ KOH ~+ KF+ H-O 
® NaCi + AgNOi -+ NaNOi + AgCl 
itr. fe*r$ $*.gw?i (R!R wmrferpr 
ggfe 4J4^4 RR? 

0 1 (® fexS g?p 

@ ® c# gtgg 

ife. CTflfl? SElgrft fefeRf ^sfcubia? 

0 3FirWIC>l*1 0 , RfW 

* 

iio. gfw VRt C4TR# *RRf ^*fT 

Tim? 

0 ?s,r'ilg ® tOMfe* 

0 0 JflRt® 

^ 1 . C^RlS « fefRI* WW 

"TOT? 

0 K1 0 H,C;0.i 

@ NajS^Ot 0 H,0; 

’SftWRr gfaR ^ Jiw «igra?r sr^r 
Stf®feg?T; 4)^*1 CTlW <fCBT? 

® wmw5feg|«r 0 ctwi Rtn 
0 (RfgfesfeR 0 ^•JRfg'aiTEJ 
4141^81 Tpw ?Pl^f (RF 

@ sp 0 sp : 

®) sp' 0 sp'd 

■ fes« ^»nar «cflw 

^rgr« : 

^ ^r'nnanrr gspsnTEsRfe'i? R?i5 

JFWF RktTSW lie, Ne. Ar 4 Kr ,f fTF 
RZf. i £(f® IFTTS fPB Fg ggF | 

-% 8 . C?H 5 FtlR gTWR gspg 3W£60I cfer? 

0 1^ 0 

@ 47T 0 8 «f 


^.d. C^H FCT WEiR (RPt RXRFP gTIRi^ 
9fRW? 

0 iR @ 5.7T 

0 ® Rg |FT(7¥ gsiH 

^>b. (ZPR ■’Stl^l?! SRT 

^1? 

® ‘J'E 0) 

(0 0 *07% 

(RfR ^gRF tfl<r T@Fsrr& 

3FT RT^t? 

0 CaO.SiO, 0 CuO.AEOt 

@ CaO.Fe,Oj 0 AljOj 

^b-. 25° c: ®mianR c®r TfrrwT?r oron rr 

I atm ?£g rr '-£5(7 vH ii.tt? I, 'SR I “ vSif 
v v 

’STH 0.042 OT'HH W 

@ 0.05 aim ■’§) 20 aim 

® 0.035 aim §) 0.84 aim 

fef rms (RWiT gfef 1R 

PFRf&? 

0 Hj > N, > CO. 5 ) CO, > N, > H. 

0) N, > CO, > H; 5 ) N; > H; > CO;. 

4o, SATP C® WWT grPR (RMfT ’4fT7r®R 

0 22.4 L 4) 42.2 L 

0 74.4 E 5 24.789 L 

*1. CTMfl* Ajlf10fl? 

(0 CH, = CIE 
® CH, - CH = CH - CH, 

® CH, = Cn-CH, 

® CICH = CHC1 

«4. t-HfiiW W? 

0 1,30A ® I.33A 

0 1 ,39A ® 1 . 54 A 

©a. RT:siR*w<l NaOH 4I<R, HjSOj fiWU 

f A' 1 ® r # , < 

@ ^fhr ® ^rrthr 

© 8 . EiAlHi <RW M tlSTC^IR? Wf RR 

^57 

0 + 1 ®- I 

0+2 ®+3 

«ff. !RSHf& TSHF-twnig ^l#Ptg? 

® Pi, ciycr 
0 Ag, AgC'l(s)/Cr 
0 Na-Hg/Na + 

® Pl/Ee-'E Fe ? * 


-rr—n—n- k —ri— 


* 

l ^ 

5 . 

H 

j. 

A-- 

© It g 

8 

h 

<t ■' 


4) 

[ W 

■>h 

br 


^ | 

1 


ioH 

ii, r 

ii 

.1 


is; 

- 


i<7! ^ 

i-W: <P 

[T 

is' R 

^b* i ^ 


Ll 


^l;|g 

_ 


1 ©* 


^8 

| H 

5(7 f g 

ii 

. n 

21 


Rb R 

i 

Oo r^T 

*T 

©if 
_ 1 . 


ool n 

I 

08 

o<f 











































































































































































C& ttfc) jfcftlklfe "Jit % 




8 Vi 


ttmttc^, 

OTRTC fWl« *tSf 




^T >o f^T& 



*ffaH -8 


* I 


IS^T : ^5H ’ttC'R mi afCfl? , ‘} c faR wm I Rc53 S^^PP©^ ^ ^ 

arfSIt sptfQWM 'S'9*J m'S i Of C^tWt Wtfc STOl^ ^33 fa® St? i] 

8 I 


CO : 

30°C 

50 L 

20 atm 

ft 

30°C 

ft 

h 2 

10°C 




100 L 

50 atm 

u 


u 


ABC 

OTM ®Ktt 1 T ^ 1 ? i 

< c<mo u^iiiiQ'Srn m sm*fr 

*r. c ’fuse 'BP#? «j < pTf«fjT fafo 

4^ | O 

?. *[?R OTSTTT StR B *flC5 CWS' Wt C®Hfat 

c#*r arrw «rm?? ♦nftfe+'Mw srror ** i s 


^.COONa (RTTMlt? 

(of —X 

,CI 


tor + Na + CH; - Cl 

ca** fan #? 


» X + Na^COi + H 2 0, 


* Y + NaCl. 



C 

ppm ^f? 1 

96 «lt5T 0 2 4? WR ■«f!WJj|<l 'S7m C®T*f I S 

A C*lt? B «WfWV ®3 ! O 

C f+’olM B -^siH <RTT ?m ®1? ©fa 

WN3 | 8 

Alls), Al-^faq) tl Sir + <aq). Sn(s). 


©. 

n. 

©. 


Sn- + /Sn 


= -0.l4(V), 


2 > 

S 

« 


©. A1CB '®I5?—©IWT i 

?. x c*rt© jrrt-^srm srar® ®? i 

©. Gfc^^i 5oM<t>i5w ,t fiT mm* x 4?° y a® 
wi nPr ^fer? ?iNit ©? i 8 

« I 60 mL OSftCTPrra KMnOj S^T Mf ^ H.SO 4 5©R 
fatffa® a® t«lfa© Spiffs ?S5fT SSST 1 

©I$?H ?far fa i 

% Zn 4? fem _ 0.76 V VWB # CS1©? S 

*r. wks<i®? faf? ©? 1 's 

©. ffat? K : Cr 2 0 7 <IHSH ®?EeT ?Ht'»<1 

fa-RfaHW M'3 l 8 


EoAl’VAl = - 1,66{V) 4©; Eo : 

©. blfald 3J3T fa i 

*f. HCIO 4-9 C^#?f ’mt'p T5fm -str I ^ 

n. Sn- + 4K 0-I5M ^ Al J+ -^?r wrt3ft 0.25M 

d^roffa ^sfews ?r m 1 0 

R. «iR<I4M<I C^T*H 

I 8 

'b 1 300°c ^rsrram cu st®Rwa fror a, b. c 

ctM ^Rrt TpjRaFW cafBltrBR 

2-f^fl?R CSflt^-^ '# e P® 53T I 
RMS wn #? i 

-<f. K : Cr : 0 7 Wif-^ITT 1 ^ 

*r. c otB# fe-wrs' R<f>M<t> c«f^ W% ?r i 3 

*T. A B 4<f C^prf& R5&f*f‘Rl<f> ^'PIT^R 

W3RTT C^f*f 2RR ’®T?f ^*Tf <P?T I 8 


W-fltf ftfat 'ST'Sl^f '^TFT-v 5 (? 

IRW g^T : '3|'§|V«I ^S3*TC3F SR?J?r -fSHfl R'lDi* SR® SpS 


®®ca?^8%^i ^rsi w ^ i arfeft si^Bt to i i] 


i. 


UdJRtRvst sr4t w cm ctBifc? 

© CSfMRTO 

© carfax 
© caTTOa 
© taiTOlw 'iifas 


^.. R - X + RONa —> ROR + NaX. 

RQhih br- 

© © ^Bpp^ RfaRTt 

© tStPi»T*i>w Rfem 
© %<b*i-aFRs& Rfsj-in 


o. 0-212 g N ai CO,->a® 20 mL SWOT 

© 1.0M 
© 0,01 M 
© 0.001 M 
© 0.1 M 






















































































































































8 hr* 


8. NH 3 

U. c ] ?. J i 

iii. -nr^r 

® i 3 ii ® ii ^ tit 

© i 'Q iii ® i. ii <3 iii 

4.0 g >l$CS^ e ^' | s «HJ ^!w*l tWCHii 


tr. 


■is. 


fc. 


i8 


P + (V - 4b ) - 4RT 


® ( 

® ©vo 


io. 


ii. 




>o. 


® P = 7T7 


2RT 


{V- 16b) = 4RT 

4a 
V 7 


(V - 2b) 

® ( p + v^) (V — 2b) — 2RT 

t?*# effcflft aSrwrtf 

© HCI ® H 3 SO 4 

© KzCriO! ® KMnOj 

4J?ft IfBra*tlfa?DO?R4.0 ) , #f&5Flt- 

© fas?? «#r © ijfw <#r 

® ^5 <nfa ® ?? Jp rf 1 5 r 

c^h 1 & an??# fat«fa«F ^f^n?» 

0 4>) i fr>irow «f3p?r? 

® Ag/AgCI «few 
® Zn «r*irHI< 

® ^tffilCBfsr Tfjr5( ^sfe^RT 

s^i wt Sturm¬ 

's 

5|fe?*l?l SRT 3“ > 2° > r > CH 5 X 
iii, '3|< , 3i'3'fl '5l<r?T ■‘jfS 55 •? 
fatS? C?? 3 # 7#?*? 

© i « 


I, 


ll. 


n 




© 1 6 ill 
@ ii k 3 iii © i* ii 3 iii 

fats? nr* io * »?? aw 

; 

C5T5 fafaRTt : H : (g) + Cu 2 * <aq) -> 2H' 
laq) + Cuts); fc*'/^ = 034 V 

C45tFr , ')|)!W|H1)^ »|4‘| fiQwi! PW#? 
© 2H* + 2e' = H: © Cu = Cu 2 ~ + 2e 

® H 2 = 2H* + 2e" ® Cu 3 * + 2e“ = Cu 

eVu/co 1 * *®%stt?? fas? nK 

© 034 V ® - 0.34 V 

® 0.17 V ® -017 V 

fag? C+HlP fim* $VipfPRT g?tt%W*7 

© SiOj © NaiCO, 

@ FejOj ® NaNO, 

$5fa?l 5flt? •ifcUill'StW? *I'®<M| 

5C*II- 

® 85% ® 80% ® 8>b% @ 8V% 


li. 


1H. 


lb\ 


1&. 


5o. 


55. 


55. 


5«. 


58. 


•OTCTT '5PT?K <Wt«fa ?Mfa?Tfa, F#¥ 
?if *lfa<Jv»W4 W't 
© ?KT?®? 

® KI3?M C’FaPF'T 
® 4HI4 «||»«N 
® ?Kt? c^5*3r5?r 
%$W8Tir, U1CT? 5M ?f®W ?5T?? 7K~ 

® 59 ® siT^ 

i. fa? 5P5 Cr 6 * 

ii. ?S%T K? fa? 5P5 Hg 2+ 

iii. qjlSlfit ?5T?^rRt 5p$ Pb ’* 

faT5? 

@ i O ii ® ii 3 iii ® i <3 iii ® i. ii 3 iii 

znso 4 5?w 1.0 c k# ar?^? wn 

' s n r w t ra %?? *ifisn*i w 5C?? 

®34.7g ® 0.0034 g 

® 32.7 g ® 0.0348 g 

®’1WW4 1%% ?TC3 aHffi4> 

»mOT? sRsr?ir5^ 

@ ■a ^ @ « ?r?ffa 

® <3 ^srtr ® w « 

^ <3 KtBK 

514^0 f^pfa? 5 - 

® faui||>1 ® tlp'HSI v4i[fas 

® fiwi?»r 55fi^g ® ferft^T c<rs 

fats? Wfa* V£9 5o » 3i*H *IPS? 

tWP 

C ( H, - COONa- —* \ + Na-tCOi A + 

A 

?FT5 AlClj 

CHjCHjCHjCI-» B + HCI 

A 

A- C5fa^5WT- 

@ C,H, - COOH ® C„H, - CHj 
® C31,, ® CftH? - OH 

fat6? <35Hfa B-4i? 

® *i-C«fT' p fr5«? 

® iso-C8fl*n?? C<Mf9?4 
® C?HfaR ® H'4I? <! 1 Mirw 

?Jt*PT ?tt?I? 3 TW fawpsiK— 

® '5®1T 5t?? ® «1<ll!!‘ll44> 

® ■3TT c rfa?F «t?? ® mu «brt 

aplfaS?? C?P#? 

® 1.0M H 2 S0 4 ® 1.0 g H;SOj 

® I.UraLH:S0 4 ® 1.0 mol H 3 S0 4 

fafa « acfaw 5t*Tt- 

@ «fe? fat?W 

® »lfa?Tft 

® iBf^e-ilfaQPJT 
® ■siarr®? *ifa?ift 



5a-. fag?rc5? ^5Kr c?Hfa? 

® fapRI^ta f) fa5 

© fasfa^m ® WPfSfal^ 

55a. fa?tfa? 5irs#P5 tsps ?rsrt% faf fafac? 


® fanr?^ ® gffaft. 

5A. ®IW? «?fa? Ufffasm tf?? 'a* ’J?!?- 

® 4TTCT? 

@ KTTCKff '51?'i 4 ® 

5V. a<tH? t-*ifalfat& C?KflS? 

® ^ ® mol/kg 


5!». 

Oo, 


©1. 




© g/L ® mol/L 

S| o 2 ; mm s-m ^ ^piT- 

■o 

© +2.0 © +2.5 ® +3.0 © +3.5 

CsPHfS *!?? 1 ^?T '*i v i»i|iflt? 

®0"C ® - 273° C 

® 25° C ® 273 K 

4 WICUfa4 fak fafa? «WK CKflfS? 

® ?5ig? *flfa ® *t?fa 

® ^tfi? *nfa ® ’gca? *nfa 

?^fa 5|j | fk | H RQn n 4 1 ?T -HT^??T5?- 



u, sfftTufa -aijtflw 


ili. 

faro? c4sKfS 5 #?? 


© ii ® ii 'S iii 

@ i ^3 iii (5) U ii ''S iii 

4 *. isT^t???mfa?s?rn*pr'K^?5c?- 

i. 3cb'Slt*f 

ii. fagSTW 

iii. IllT^T^Wrar? 
fats? (KHfa 5 #*? 

© ii ® i '■3 iii 

® iii ® i, ii ® iii 

48. fai¥1 !fl-JWft> ^C3|?UTW *." y f!^'s— 

i. 43 ^?% 'snmT 


ii. S?fa? WT31T 

iii. a?W? ^T^TsmsTt 

fats? C?Hfa 

@ I 'S ii © ii 3 in 

® i <3 iii ® i. ii'S iii 

i. I«fl? 

ii. t?ra 

iii. 

fats? 


® i « ii ® ii *3 iii 

® i 'S iii ® i. ii « iii 
















































































































































































Otfs sfff’far« ^wit 


81 


'rMBr cxt^, 
;ini*w IW)« *ra 


fm OTKS : 


yrn-i. m&t 10 fsrf=T^ 





^ i 


i.^Kr: ®PT MTTMT MOT 2fC^ <ffaH SffW I fMER fc^WMSTOT IIWIOTM fMTT M5 

Hd*t§ fifitfOOTM 5^34 M'S I CM OTTOT ^3<r fcOT ll 


D *■ 


[O! 


c<- 


KOH 


CHJ 


KCN 


H.O 

A-—> B 

H* 


^M5 TSrfMf 'Sffffhr 

m. cafarfM? ftm fr? i 

*. WWW ©fare s^%r otm? $ 

n. Simms' fa<m4 ^us b cnHflfcr *rcsm 

<?OTQ ! 0 

H. D CHfalfor « iMSFliH fwsrw MMra- 

fitSW ( 8 



A 4H? B ’ft^ai MPJ ijf5 nrM W? MTH : 3nm MEJ l 
M. 31^# ®(5 % . 1 

H. otm? i 

n. c ’rra? cnf? fMf?r ^ i ^ 

M. A B ’fra^- MPT Ijfihr HOT OTP^ mpt 
frgMiME M3? HtftfeMS MOTT i 8 

« i C„H„ HI MOT H°OT\sfMf“ r f§ 4?# M)!' r .<llpTf54 pfM A 
Aicii-^3 ^ir«T*» frsrrt^ cjFiM^raH mw 

PfOj»HT 4CM B C%M *lf%*p8 MM | B CMMfij 
PmfMT H1OT mm M3 <# M3 I 

M. TW MPT ^t? i 

M. PprafOTf T5f®* VU>fl«Pl4 a*0!S ! 118 x 10“’ Mra 

#^r? ^ 

H. A W B ^’tPTCMT f<lfeM C4t“N COT | >s 

3. SilMHIM B M3> Tjfli fe*T ^OTW £|Tfe 

(pffiWST ^OTMT HMl 8 


8 1 


b i 


Ni HOTl frffi 



’Ail ^ 251 




fiTOTT. fMfST? fo?3 4«T -SPOT fcSftOT f^SOTT OTT 
HMZKH - 0,25 V. + 0.799 V - 0.76 V 
H*. t£jfjT'is ^fS H^t? i 

*f. ftrpJM fBfM® fewsr MM MS HOT 3$ OTM? i 
M SrfTMMa' OTTHffe? ’SIMOTPT lAH!. 

otth ftfcFM <pnr i o 

H. ^NOT-T OTPfra^ ^MTf^OT %s^ '-9TT MT3I 

HS.fl^T <Pfll HIM f4-*TT ^iOTT I 8 


(A) 



M. 

H. 

M 


1 

5^ 


f^s? 

4'1=1111 HPOTR^ P-fE4^T OT^T? 

wraTOT A £ff3PT 

I « 

H. A r<MSf^? -Hfcm W <3 

^eTMSfft-^OTOT I 8 

(i) M 11 O 4 " + Fe _ " + H‘ --^ 

lii) 'SrfiH Cri0 7 3 ‘ + Or“- * Cr" + O: + H O 

He 2 * OT STTfME MMir 20 mL .02(M) MnO/ 2fOT[®P 7TT I 
M BOD ft? 1 

OT#MOT OTOTCHfS^ CM^t MTT ^?T OTP? 5 

H. t i j M. fHfeMTT ’rfMTT'f I O 

H, 'S^1 ^ T'P 1 ?] (i i) M f^liaArfC HH1PTPT MH^rPT SC<3 

fip-M lOTTMT HPT i 8 


w-ot fnPiTJ , o(®i h*! (jcfsrH—^^ 

[fMMt a^HT : >M'HI4if l 'i -iijpi/lbfrf ^H'TCg sji^H Tpfw AVM<( Mv 5 'qM fr 5%s 57^ 

^sott 'f# «#! ?mh 5T«n wi? Mr i 2?M& artf¥ ot i i] 


5. lM55 C4Rf& ftHHblOw CTtH? 

© 5Tf3R5 carter ® MT*r#MT 

A. 16 B ^rsFT MTPT ^%«5» 'STt 

’Hlw? 

® 0.5 © 1.0 

© 3.011 x 10- 3 ©6.022x10--' 


toncHNO, /\ CH t Cl, A 

®. X «-- fO| ---► 

Com HjSOj v^.J ^RmST aICO 

afaROTr oth 3pwf& 5^p 


V. 


© V > X > 


© Y> 




> X 


© X > 

© fo 



> Y 


> Y > X 


8, 2H ; 0-» A + OH J1OTM A— 

i. 4ta r \ frf&HW 7 t tAfX sT[?T <TJr;«i 

ii. pH HRT 7 •JJXT i5n*R- ^TE 

iii. >£iPi'te smi arSl 

OTafS 

® i ® ii 

© ii] ® i 'Q iii 









































































































































































































irunre: IWhr '■lar 


n 


15 . 


8b-8 

® CICH = CHCI ® CH; = CHCI 
® CH, = CH; @ CI : C - CH 

b. ^s% 'SIFT bl'tfjV 5CT? 

® Cu- + ® H' 

® Ph’* ® Na* 

q. CW 5W«f|- CW* C*Hflj ftlsW 

Rctm ^r? 

® HiSOj ® PbSOj 

® PbO ® PbOi 

be. tntaliw* JJflfl* *Iw ! w(— 

i. <T5 ft^fTC* 5 

ii. siwIP*' 

iii. <Pj ftWWW 

® i « ii ® i 3 iii 

® ii « iii ® i. ii « iii 

5 *. 

® isrfSrapr ^rfBr% 

® ftftwrwmWStft 

0 WF 

® ^#1 ?w cm 

■ t*tnr^ n wrwir* io to ii»* «*» 
•WHT* ; 

(i) M : *(aq) + e* —M(s); 

EV* ( „,.m«) = 0-WV 

(ii) Nisi —> N'ftaq) + 2e : 

EMs) I = - 0.80 V 

io. cw cw tiawtvt5 >^4” 

® M(s), M 3 *<aq) II N 3+ (aq). N(s) 

® Mist. M 2 + i aq) II Nisi). N 3 *(aq> 

® N(s), N 1 *!aq) II M 3 *(aq). Mis) 

® Nisi. N :+ (aq) II Mis). Mftaq) 

C*Wfl>* emf W? 

® 1.14 V ®0;46V 

® -0.46 V ® -1.14 V 

OH 
r 

CHi = CH - CH - CH, 4W IUPAi 

® r<S5 .1 ,?^T- 2 -^l®T 

® ft©>-3-$5-2-W 
® 2-51?® ffti-1 

® 3-5l?USlf$-1 -faSfiS't 

io. ftttFj 0¥Hft ’IH 3J tm ’UK ftcur* 

'*ftw**ftift? 

® CFC ® CO; 

® CH< ® O, 

>8, 


so. 


I'k. 


W, 


ibr. 


iSfe, 


*P. 


® ~273*C 
® -25°C 


© - 273 K 
© CPC 




C$t-T MJPTfS £P'® 

® OFTfe ® 

® ft?R ® wlfiw 

<3FW TOR. ^tJPT 'SfM ’iTtt^T 

ijropsnwr tot? 

<§> ®mi3IT TO ft? "5IW 
® W < ’W!3iT >TO 5® FTT 9 ! 

® Ih" Asmaflarr 4W^ Efc^f 
® ft? 'STWffT TO ft^ 5TC*t 

ftOBT «©r^ aTCT TC * 11 TO STO 
*frr« wi* ; 


5ff, 


11 . 


in. 


LiAll^ 

A t--— RCONH- 


A B 

^FtW 


KOH+Brn 


^ B. 


i. 


iii. 


fitKi c < pl4ft •nfS''?? 

® i « ii ® i « iii 

® ii ■S iii ® i, ii ^ iii 

B HNO, -53f 5T1W RQWII 

f4s ew? 

® fo£E»P ® 

f.tp 4i ?r «rfa*r a>Rf&7 

:§) Effective Treatnvent Plant 
® Effective Tree Ptantacion 
@ E ffl ue n t T re at me m PI a m 
0 Effluent Treatment Programme 

aMCW «?f!5lC5?T ftwfc'aH VH*r* 

i 

ii, pH 

iii. TDS 

fttRT Wf 5 # 

® i ’S ii ® i 'S iii 

® ii « iii ® i, ii S iii 

ftctffl c^Hit ’rfS*?? 






i. fwS 
anortfeftfe 

arawift® 
fttnr C?ftf& 

® i ® ii 

® iii ® t 'S ii 

ftftwnff c^h 

® NajSjO.i ® NajS+O, 

® I, ® Nal 


5*. 


(g 8 

® * 

wrs»i 


fttor 




® 


X 


® T 


Ll 


® T 




/ 




© 


■ IV 


X 


,■ 


w. 


V- 


P — ■ 

SPOT'S’IIPl'l 

® CT^jWW ® ft^T? 
• JH* P l -*M’ dHT^fftRim? 

® ^r»T ® ® WPT ® ’IWi 

I nm ’WWW? 

® 10“ m ® 10" T mm 

® 10'“cm ® 10* 7 cm 

2Na;S;0, + I; = Na;S 4 0(, + 2Nai, 


® O 

® ff 

C?FW CTft 

qtw? 

®Cl,C-CHO f) HCHO 

® CHiCHiCHO ® C,H,CHO 

CW , Wl^r Wit 

■Rff Wf WT? 

® ^nm?® ® r ouiftt 

0 1° 'STtft'T ® 3° 

«o. ft^CW#«fWft^«WT*1 ffHI? 

® NaOH ® K;Cr;0, 

® KMnO, ® H;SOj 

®j. a = eCI ilOT ftcs? CWfl> •qRkr 

@ a = c*fm c rr? 

® e = ^wi^ti 

® 1 = Wl«w 

® c = 

cwit& m* vfitowAtt 

® -ci ® - CN 

® - CH, ® - CHO 

i. to 5#|S dW 

a. (?F#5r ‘'RWj? SPP'ff 

d-waft&mftft? wft 
in. wf^r riM ’jw^sTft t rr«? wpr 
ft cm c^h!I> 

® i « ii ® i 'S iii 

® ii tfi iii ® i. ii’S iii 

*8. CW# ?(i*l<5C5l*H?»l %»TW ^tWWIW? 

@ NHi ® H : 0 

® OH“ ® AJC1, 


Off. 


2NH; + CO; 
]80®C,13()atm 


)80*C,130aUn 


+Y 41WW 5JWt— 


@ mnprfft?n’r?ft3tt*n> 
® 4 Mwi?s 
® amwiftiiw TOH? 
® fldtwiftwr^ift? 




TIT 

5! 

o i n 

8 









■v 



io 


111 *f 

151^ 

10 N 

18 | -$ 

Jill 



Ibr 

— 

sift n 

^O! ^ 


** 


^Sj 


58 


5ff 






5V 


5S> «l 

Oo W 

T 

oii’t 

05 

iM i 

08! ^ 

Off; 31 

--- 
































































































































































8 ve 



rto-* snft io ftifsfi 


CRttf, *oi>!9 
h»iHm R'Sla »tar 


Irtoctos 


«1HWH (V) 
cm 

w°a (?) 

atm 

to 

2.1 

7 

3 

5.25 

4 


syfatR— so 

tS^RT : TO ’TORT 3RRJT 2f^ <ffRTR 3am I fRCM $^HTOOTT TOTOTN fa? tfRl 

^J8(l 3Tt»cTO fro at's i cr crow TOffr sn^f? fro fro® ^er il 

8 1 rtcrietotr GtmiPr fo'prsjs fR%s xsitoiWwo tost* 
fc*fo?T% rito toST saws rw 1 <j?mr 4ic-*c®tj 

BfRfCSRT «T«T RR*T ^ $4TOCTO RTRTCR <JfTOI<! 

^TOTT^t RtTO J^T# R1blR!*t RcRW RJ4*K TO l TOT 
crtto Rft rt mr re$ 8 Ris*rorof *n^ srf?t RfRRtw 
rmrt rtr 1 


TOTO (V) 

L 

TOIRiafT 

(T) 

K 

22.40 

273 

24.45 

298 

25.10 

303 


v. 

«r. 

n. 

R. 


RRpft-1 

<^!2 top <ic«i? 
crito brr TOtRisn 
^ ! 


m*it-y 
fa^r^W cro? 


s 

RTNTT 

* 


rir%-^ 'iw^ srmrn?rm rirrt 

ajfefrf TO | O 

Rjm ^PiTO^m-acR m%^c3<f aramr 

rcrcs fa-RT? fRc*m to 1 


8 


OH 



CH,C1 


+ Zn-* A 


TOtS AICH 
Ch 


- B + HC1 


+ HC1 


g¥*r >af^TE 

r*. arrlRifa -rorsT top tor? 1 

r. h 2 o rrt<-rtnit to j $ 

R. a T fafeRTTR RRJCRT C «W D 313® TOT RT?T ^®T 

^gi«P5,«rs^ ^«fsrr i *s 

a. "b to f*tR to afayrmfEj' 3*rc ftro 

TOR”—f^RR ^><1 | 8 

feai? rjicrk* facro «r ?jtotir fro rps r 



iR RTST (A) ©IT i5 (D) ^R ^ (B) 

to ^rroft rto* toto tot? 

R. RilCVlfam* g^RRRRRTRR CTO? TOUT TO 
R. M B" RTW STOTR RRRRT ppm. W fa# TO 


5 

* 

« 


ST. "D" RTC3I?STOHR pH fWf RCR-TORR^ TO I 8 




TO TORT TOT #T? i 

R. CR® tfl^lTOIW ftcHTCUlfa-T fro? TOR? RTTRJT TO I* 

R. ^■'TCTO ‘TPjf^ from*!. R^RT TO l a 

sr. TO^TtWCTO C3f^$ TOfik %JTltt||5? 

®TsFf%—3PTTTTO TO i 8 



L« 1] 

IF 


r; e* f 

r * * * ■ 
m* a* 

( I l V t * 
*% 


if ~ t 

FeSOi 

«r t f 



S, 


Zn *ie 


ST. 

sT. 

R. 


f ^ * V i 

-(» 

jnWfRfS #r? 



I ■ f * a i ¥ i 

k » s * f r 

’ s ' i _ 
i ****,+ 

■ ■•■ * f 

ZnSOi CuSOj 

W 4■1 **f* I! 


Cu 


ftar-U) 


TOR «tfr sfT? f4r«RR fifCR*! TOR? 

^ 50 A f%TO io ftot 

TOTWTOT *lfs j ll*f RTj RTRT TOR? 

5^tm fer-Ti) « fta ($.) ®to? cto tosto 

“tiro TOR T^a-fTOSTR'T TO | 8 


i 

TOCR 


IO] [O] 


^ A 


R-OH 
(C = 1) 

Rs. COD W TOT? 


B 


i 

R. TOT^tfro CTO fRTBRT fR^RTT CRR-RTWT1 TO l ^ 
sf. 'B' CRTR15R TOTfRsfT ^TRf fR»«TM *FT^ TOCR? 

r5Tto c ptr R*Nt TO I o 

R. ^fRCTO A 8 B CRM R^RTTO 

iRfetHT forf'Sf CRTO imiRTRi Ito^JRR TO I 8 


RRR—'S®’ fV(l«y 

T^TO—o® 

[iTOTR gtRT : TOTOT5TO RT§Tw?l ®3RRI3T 3C?!R RTOR fR^ftlT®' TO® RftRs/RT^rsf Z 

t^M-a 4 ? "P3P& tor tot troflf m 13fei& atupr to i i] 

i. 1 ulm^TOTOTCTO? y. ^ ft? W R1RT S l ^- I WR C«D 

ffil <n*]^,'® R(.n"l<pti> R<?TI— 

(g> CTORR^fO^pr (?) fJNftfl i TO8 

®sntRR? ® frotR «r$ 


I Him = TO RJMTO? 

® 1.01325 x I0 ; 

® 1.01325 x I O' 2 
® 1.01325 x TO 5 
® 1.01325 x IO' 5 


*. 


COICOONa + NaOH —> ^*HR RQmIK 

A 

TOfl- 

® TOro ® canr"R 

(?) (?^ CRC’&R 







































































































































































































Sb-'fa 


<PTRR : iwm 


8 


(2. 


la. 


lo. 


11 . 


1 *. 


1 ®. 


18. 


C 11 SO 4 5?m 'SRW 5000 riA 

2 RP? 1 ^5r qra imr ^Ricn s ifen*r 
4 *ir 

® 5.5222 g © 5.7222 g 

® 5.8222 g © 5.0222 g 

4l3Bl$*l V*1C4<1 RttW C4Rfi>» 

© — CNS ® — M0 2 

®—CN © —SCN 

%5R C4Rf& * 1 %*!# fwRFF? 

® Na ® Li ® K © Ag 

fRRT^T 5R.CTS® c^fp#» 

® CH, OH ® CH, CH; OH 

® CH, CH (OH) CH, © (CH,), COH 

Fe 2 * + Sn 4 * 7. - - Fl‘ 3 * + Sn 2 ‘ 

RfoSlIDOo- 

j. Fe 2 * 3PR3 

ii. Sn 4 " 

til. Fe ,+ 4MCfe 

IrCER C4Rfi> Rffo? 

® i 3 ii ® ii 3 iii 

® i 3 iii © i, ii 3 iii . 

fRW® ^•RRRd sRH 4mRM <RSRfi> ’ 

© RR> C475 ® {RNRR 

® CRm 3rjr*i © wtri^ 

ObtJWs! afoH^RlRMf RlpA t HR- 
© 3-QF1E3T-4, 5 - $l$faiRlS *1 (AM’f 
® 4-<SPJcaT-3 1 5 - 'blSftvfl§»f 
® 3-<3PTC«Tt-2. 5 - < 5ttfRRltR 
4-CsOtfll-J. 6 (.¥k=i 

tOJ 
O 


11a. 


f js<?i4i^5T '5%£R‘ | R 
4 x -> Y 


frRHW SUE 51 « }5RT #fCH 

534 RV*i : 

^'RsftftwiUl ’X’ CRH&'SOTr- 

13 ? 

® rjiPihm ( 441*4 
® CTR*rf$W jafsrs 

y crMt iRpfsppj? ^t»n- 
i *n? (To r*«ht 4 (W) 

ii. ••alllWlftlu'*^ 2 M 77 R 5RT n dR 
RR 1 (<0R5) 

iii. R4PO0H 3 Sf%fT®R fsifSRrt O^RR 
1 rC 5R C4Rf& Rl^f 

© i 3 ii ® ii <3 iii 

® i 3 iii ® i. ii3 iii 

0.25 M HjS0 4 4)? *H 1 |M| ppm 4^3? 
4 X S *(,<? 

© 24300 ® 24400 ® 24500® 2460" 

<?TOp^tlRWRjfl>t1^RP^'44R- 

© NHOj ® H;,S0 4 

® HC1 ® CH,COOH 


<o. 


* 1 . 




4®. 


48. 


1 ( 2 . fRERT C4R 3TORW RfaRT? 

© 2 -fiwft*r wim -2 ® c 2 fr*iR^r -2 
® R5t»H*l-i ® (r$5hr.2 

i®. cm ^pr c^tR Presra rrtcr riIr 

RRCTCR C#f *jfw SR? 

© 4TR51 R® ® 5TW5T f*t® 

® (rcr$ Rr« © rr f*t?r 

■ 3 3*Rr?^r *ftf S7RT ^Efe 

cm ?i 2 R w Rc®rr \ wwfft® 
C^CSS a •S'THFR 2 TSTR RgfW 
Rw3 TOZRR. - 0.76 V 415R - 0.44 V 

q ii wt* >A « >V^ 

C^Nflhr Rwin 'SIK— 

@ + 0,32 V ® -0.32 V 

® 4 1.20 V ® - 1.20 V 

i. ^n?j<r(.4<) <*rcar g®«r 

ii. M >)3 Rfelll^ TSjf'yswiw ^L?c<l 
Lii Zn 

fa CD 3 

■® i ^ ii ® ii 'S lii © i <3 iii g) j. ii'S jji 

RUM TO ’tflR? ^?n— 

® 0.074 nm - 0 53 am 
( 5 > 0.073 nm - 0.26 nm 
® i nm - 100 nm 
(5) 200 nm - 400 nm 

Rct>H C %R 'SfflRfi, 

S'afl <p|« 

® Na* ® Fe 2 ’ ® Al ;+ ® Sn 4 * 
(.414 ^<u.*4<t n«i<i> ’llRc'e DO »W ’ils'ilH wlsy 
i. ^?SRRR4' ij. ?«RljW 

iii. t«*P' 2 RI i|R4 
fRCBR C4RI5 r|S^» 

@ i 3 ii ® ii 3 iii 

® i 3 iii ® i. ii 3 iii 

WT 34PR 

vjH^lloDI RTC4- 

® 0.1 M 
® 0.001 M 

it (*itt) ?c“i«ftBwn 


@ 1.0 M 
® 0.0 i M 

HTWRiRR (RtOT 
5 rrjt ^rf&? 

® 2 ® 6 ® 10 ® 14 

J 0 g FeSOj C* Wrf^4 3RIC® afR 
W&lPRTR ' r RtR? 

< 8 > 3.22 g ® 3.87 g 

® 4.! 2 g ® 6.44 g 


4<?. 


*!a. 




4V. 






^^4 





^r^ror z# «fejra: 

Sw RT3 : 


« 8 . 


0 ( 2 . 


EE. 


Ill- 


CTHfaMSlto 4CTT- 

i. CRtRjfes sp RtWf RrrIR 

CTlRffil rRrt< (RtR ?7^rr c<4fe4 

4)^7 $W4feR735@f Rf3R| <m 

C4Rlt> R^F? 

® i 3 ii ® j| 3 iii 

® i 3 iii ® i. ii 3 ijj 

60“ CR. WUH 2% HgS0 4 20% 

h 2 so 4 >fl<r otNIS' 

*nf%r riw ftfe?iT ^ 

@ from ® fswm 

® ?rrtm ® ?RRR 

SATP ^RfCSH ’1HPRT RMS 4W? 

% 461.28 ms 1 ® 471.04 ms ' 1 

0 481.97 ms-' ® 485 91 ms ‘ 

'Sffcr * 1 R»I}WW? Rf3RH4lOT 

C4#?r %?Rt^ am RRR? 

@2 ® 3 @4 © 5 

'SOlWlRfll^ AgNOj gR*t SRT tRWR 
C4R1& *RT5f 4RT RTR? 

® WI*#R 



■R13J1W FIR CRR1 <Rf5 Fl*1 P = 

200 mm (HgK - 6 moL n s = 14 mol 

® 60 mm (HgJ © 80 mm (Hg> 

@ 120 mm (Hg) ® 140 mm (Hg) 

f^4W?B M§? CWi fRWR C4HHS 

@ R7t®T 15PTRR © Rlt®T 
® (RRl^R © HltOaT (R^IR 
O.IM Na I CO.,e4*r- 

i. aitsifa *i*npf? srir g? 5 ! 

ii. ayitfef tRRngr ^rRcv i aiw 

iii. 500 ml. SRR 5.3 i Na : C0 3 afEf5 *iT!R 

lRWWC4Rf&Rl^f? 

® i 3 ii © ij a iii 

® i 3 iii ® i. ii 3 iii 

(7MT 4JIWIQ8 '^W l R %RRf 

® ffjRf © i#T sfTIR 

® «tIR 

© ?sRjT \5|3;JI«J!f1$S, «|J|5f 

fRC6R C4Rt^ trsRdaRlin? 

© Aid, J) NH, 

© ROH © H-O 

SATP-OT CRW3 RRPSR 4R>? 

© 22.4 L ® 22.8 L 

© 24.4 L © 24.8 L 














































































































































































































































v3 Sv3<jiiMr 


8b-<l 


999-* 99>T io fif9S 


sSsfPT C^, 

*pri?rc ftSUi *m 

^pgjTT^T 2f?f 


f999 re^s: 


' t J 5 fa'H-8o 


o 


tgt^i: ibh *tr?*i^ ^*rn src*|9 wr<!4 i f9i^9 ^t*T49iHT ^rerreHfer *fs 

afui’si^Hr §39 H'e i re re>irer 5i9f& arc?f9 §39 i%Fa ^re i] 


NH 4 C1 + CaO-> Alg) + CaCb+ H.O 

QFLOH + PCI,-» B(g) + C\HjCl + POC1, 


A(g) 



4. 

9. 

9. 

9. 

R- 
4. 

9 . 

9 . 

9 . 


*-9191 cm 1 

«n?pf «tJPT 9i®r? ^ 

ftisr®- 4 ^ f^mT <94111 9®n *9 
ren? * 

9®f1rlre> 9?9f[>4 ^fap?n? carf^® 499^t 
3 w m 3 1 3 

^?M41t> mirere re^i'i^w wfa 4re? t<?m 

491 s 

CH : - CH 2 - X + KOH(aq)-» A+ KX. 

bod 9nt4 re®f? i 

ftre-G ?®Qc« Hmsipt 9 J 9919 4 m *9 ren? * 

^Wrern a M 99 afrersfi f?faHrr ret*i®r rems 1 « 

“WNW KOH(aq) <49 KOHfalc) 9T<«lM 

$mnre? ^’’-anrer^t^ 9ft49*H5 

facswr 49 1 8 


rM4- 




4>1Si31 




f9<re Mgo 


9*. 

9. 

9. 

9 . 


mrrei mfSNrn®! 4nre 91 m? $ 

64 g 'arf^SR *lJfPRf SHJ «[H\b1<J 39199 9ft49 e lfi> 
1»W 1 ^ 

^94 retre<i wrrerre 9s9f&4 ftfomlS rem3 1 o 
$<*M4 renre 9refi>4 fafarcrrci 4 % 991139 
*tcst«f%4i9 retfw f9t*m <m i 8 


8 


<t \ 


■b 


250 mL 


10 mL 

2.65 g 



Na?CG^ 


CTT419 



HC1 




mn-A 


9RT-B 


45. 

9. 

9. 

9. 


^pt ^ 1^5 ^ 

“frH«ic44 4 % 9rni9fa4 0,0011 is g c^ 1 ” 

9*114 ^ 

S*()9c4il A 9H,‘S4 34299 ■’q-iaiMJT ppm '^•‘Pre* fmf9 
49 ! o 

^?Ht49 a < TC9? 10 mL ^9 ^rrre b -917319 599 
rem mcFi feim s(^f% ?re? 9591 8 


ch 4 


CFC 


n 

0 

u 


nh 3 


(i) 


lit) 


(iii) 


(iv) 



19131*14 951^91®!? 

i 


re^rsf-i ^Tfreire(Li4 reK res9-? 


n. 

^T^TC49 C419 C4R reK 919^19 

4re ?'S%n 


^’ > ri99-9591 919? 9ft49 c re? (®T9 1 

\S 

9 . 

37^19 ®re9 9tre sST^r-pn^s^ C4i9 reM59 r^Qwn 


^ 97^*19 SHI l 4f2>44?-f9ra99 49 1 

8 


HNOi 


(0 Cttff,— --* A + H : 0; 



H : S0 4 . 4?°C 


Hi) R - CH 2 - N0 2 


Sn 


HC1 


4 B + H .O 


9. 

9. 

9. 


} 

H3PO4 "^irw HNOi 999 C99? ^ 

®>?r 9 reR' b reMw Iwre 99R5 wr 919, 

1®t^f I O 

a retre 21^199 f?feraT rew 

^rre 9Gre? vsj^m ^®i9^ fatsm 991 g 


9SRT-’i!ff fj(f95 

tl9(.H< Jj5<u : 994 a I ^'O ^R^oPi 'ajisp^R 'Ssa'IM 4C39 4499 s 99C?(9 f9‘ p l3lt« 2193 949Vl®l a ^39^ '9ft9 s /9t9f«9% 

§3re9 9®T 9»rsf 9t9T 9^4 «9!? -^9 I afei& £(€139 -5TR i i] 


STP-C® 22.4 L '4%C5R Sff^S 9RTO W 

419 *15119919 cgfireff araisH? 

® 56.23 g 
© 57.16 g 

© 60.16 g 

© 81.73 g 


A. ^8401.11144*1 af*t1^T #t? 

© 9^59 6 ia> fS% 

© 99T$f f9Q91 44H 2f c nf9 
© < lf9'4J13. 99T«ft4 <39919 9T9919 491 
® 9f39 9S 2^19 


®. (.4Hlt l 4lt*1l4 90W CTll?ll929f 5 f8r- 

t. 41^9M 414199 
ii. 99«9 2ff%919J 91 ^391 
11L £%9 f999i^r «rf4T 
fe69 C419f6 9f<54? 

® i « ii © ii 3 iii 

@ i -Q iii © i, ii 3 iii 










































































































































































































8 Mr 


m : 


8 . ftcv^ft? 

© ki Ssiscfrs ca-f’fa*?« 4 ? fen 
® wife aw fafarc?ft 
© cmfeara vxwB 

<?. wh 4 Pi* e#r '51a flfls? 

® CH j COOH © CH, CH : COOH 

®> fHjCH.CHnCOOH © HCOOH 

9. CHiCH.CHQ |Hi > Z 

(Z) C«iWf5« Hi* 31? 

© srcn* © fa^cS* 

® a«fprei © arf^pr 

i. sif^fe^ ’ffiwa (.« 6 Wlt>? 

© Nj ® O, ® Hi © CKi 

v. 2 so cc o.i m H 2 so 4 SpfW aft* 

H 2 SO 4 faaww? 

© 2.45 g ® 2 M g 

® 4.52 g @ 5.42 g 

is. CH, - CHj - CHfCI) - CHO CaWS? 

*1*31? 

© 2 -< 3 FIC?t-f?^'RTm 
® 3%3R£?t-fa$faajm 
® ’.gsn^t-feSUiww 
g) 3-GFTCaT-fa®tm 

10. CHj - CH 2 - CHj - Br + N %?!? M 

(M) olHflrti few 31? 

© C^f^FT ® aca* 

® «jf*FT ® C4C9H 

11 . Hfec8*w fafownn at? h 3 so 4 -a? <jfa?=T % 

i. feOntia ®*,a^ mfa cam ?rt 

ii. fafsRrtca* x-a^vsT ?ri 

iii. fafapin? afe ^1 

fans* caaalS af&e? 

® i 9 ii ® ii a iii 

@ i 9 iii © 1 . ii <3 iii 

1*. TDS 31? 

® *11%5 'SffalCSrWa afa*ia 
® nifac® ^< 2 #* ?» 5 ?> Rcaife'* 
«faica?tH? nf?i*ta 

® aifa? ftgf?, *I?5R 4aTsfc<l5 ?*sjf?s 
’arfafCSR am fas>#$ ?m ?? w 
4f?*ia 

© *Hfac« (CSi? >3 '*t9T? 

IRCFfanfWf 

■ Whf? fC* la JI?T 18*1 «nS**W»BM 

Zn 


18. A CTfal^* aftfa?* *dFP? CTfal&y 

© CHj CH; C = C - CH, 

® CH, CH, CH - CHCH, 

® CH, - C = CH - CH, 

I 

CH, 

© CH, CH ; CHj - CH = CH, 

COOH 

% HjSO, 


CHiCHjOH + Q 


HC1 


CH, COOC; H, 


1$. 


14). 


11 . 


llr. 


lh. 


4°. 


41. 


44 . 


A + O, 


'3net5TrST5 


[HjOl 

+ 1 

10 . a caH c<f>wiT»v 

© ® csfapr 

® 2 -faai??r cafaJ* 

© 2 -fa^nt®r fa®fI3.j-2 






\s* 


+ HNO* 


P(P) 


calaffr? *r* 31? 

© «*c®ifiw> <afa® 

® armatSc&T orcshItr 
© c*fa r^St M'K*srifa4 
© ar?ctr caaftm 

DNA31? 

© 4 ?# a?*r <2 ® ^ afaai? 

© i£T4f5 3[<2 @ TTjtcR *i!f5EJS*i 

w#l? 

© wifs*w a»iwfaram fafarasB 
® w'feaw •aiji^faaw PifaiCT^ 

© wifeaw a^iwU 

® 'Sijiqfafaaw fef*iE4iJ 

<4 g CO, iflfORr^ajfa c?t#> 

© PV = RT © PV = 4 RT 

© PV = 2 RT © 2 PV = R1 

*faMRR C4Hfa? 

© C’H, C* Hj © CH,‘ 

© CO ® NO‘ 

wrifan #t? 

© 40% *nfa 4}*t 60% tolfalFW fasF 
® 60% <#» 4?; 40% fasRTRFT? ftsM 
©) 60% fasTRTR 4?^ 40% ^Tlfa? fmf*T 

© 05.6% 4 ?^ 4 . 4 % )flfa? ftsfl 

is* c wsiamr 0.8 atm stw cwrr ^Iueti? 

'H'$> 2.25 gA. t «a* 'atf*lR*P W W? 

© 67.11 g/mol ® 36,24 g/mol 

0) 24.36 g/mol @ 36,63 glmol 

nh, ^T*atF^ra»r-- 

i, cwrer *r®t 

ii. 4fens* 5TTW fafajRT 
m. Catf55T5f^®T 

face? c«*Hii5 

@ i <3 ii ® l 'S iii 

® ii'S iii ® i. U ® iii 

CHj CH = CHj + HBr- > A A dfaffa 

© i-gtws}w? © gf^P 

® 2-C3TCSH fiicnsr ® srntCR? 

CHjCHjCHjCI + KOH (alt) — 

OTWfif? *iW 

© smi?rm ® anm 

©afcn* © fijfafe-i 


B; B 


44- 


44). 


41. 


4 *. 


4h. 


Oo. 


' 91 . 


94. 


90. 


98, 


9(2. 


tfH* c» 4?>. er?« In ir« 

face? c*Hl& q caK? 

© CH, COOH © CH, CH,0 CH, 
©HCOOH © CH, CH, COOH 

?nr 

© fasfftn r3WMC?& 0) fWTOJ^ 

© 0 j tefHCaS- 

17 * c 9l*iawi« «¥ cam n ; «a? 

© 3606,59 ^E 5 ! © 3616.59 ^ 

© 5936.16 VT ® 5916.36 VT 

’iDifaaTa \s»i^cifrlcac5 (cr) 41 ? nta*t 
ma.mrr cmaffr? 

© 6 - © 3 + 

© 12 + © 6 + 

4*1 Mil ®RT jRceca cafar mfll 
cma aTia? 

© CFC © CH, 

© GO, © NO, 

ppm 4 C*lt— 

i, s?m a^wiaT £RR? , f? 4i?R 

ii, 

iii, jng/L 

face? c^faf& 3#?? 

© i 9 ii © ii 'S iri 

© i 9 jii 0) i, ii 9 iii 

CO 4?4l?*Tl? *lM 

® 4()ppm 0.) 100 ppm 

© 500 ppm © 1000 ppm 

NH, 



+ NaNOj + HCI 


40°C M (M) 
-> 


caWfS? *cia"$i? 

© c<wf«M *iaic«iifaaw <^r?it? 

© •fl^tiitcat 4JTfao ®) gptc?r tanfatH 

ir a«fil*ic9 m^sft manai? ^?a 

© 300 - 400 cm" 1 © <1000 cm' 1 

@ 1000 - 4000 cm* 1 © > 4000cm' 1 

?®fa 9fac®? itfafarm-K fafarara srh 

’’M c?aaf&? 

© ?nmfa^ ® 

© 'armcam © ^irmcmaa 

cafarcgaaacar- 

© znci, 41?; nr? hci -a? ftri rc f 

© NKiOH AgNO,5?a 

© W^l? CuSOj j|?t ^ft? Na. K 

© cuso,s?*r 



b } ^ 


9 © 

s 

e r 

1 


9 § a 

r —~—“j 

^ 1 


^ j ^ 

^ i 

i 

lo; a 

bb! ^ 

i 


bo[¥ 

is i 

[ 



a 

19 a 

b«v^ 

bb-j ^ 


4 °; a 

4 >j^ 

44 ? 

49 } 

a 

i a 

i 

m\ 


49 - a 

41 a 

3)r ^ 

4 i*i a 

'Oo \ ^ 

9 i;?s 

94 } 


wi 

n ; 

98 a 

9<2 a 









































































































































































f. ir. <pmK Oi «iar)-^ 




8 b" (5 


$.oyj» 

TPiRwI^^tTr »iar 


fa«id c^l'b: 


7 7 


jfsnr-^ ^bt io 



* t 


o i 


“^fsTR— 8o 

tgS^T : <5R *ftCT?T ?T5RrT 2ft*I? ■=ff5TR wm I VCTlPim f*rR ^ •£&% 

5^f*fg afgS37?TH ^3i Tit'S I C*r (TFfRf Rifi; ^ §3i ffit® ^R l] 

n. ^tiRi t<P>j^rBc'* ^Rf&w ^^rts r«Qw*i ^ 
rr f^fuRjr 1»w t * 

§5HRi 'ilJlMtOM f$?R 'fli 9 fT73T RR^T 



A <sfc B <s tim *fffc iflRR *BRT iftm -&S I 

*? 1 

C*F»M RR? ^ 

'S'^b’fRR C *ffGS Rfi* 5|*f Prfs iR I o 

A B *fR3Ii ’fTPT tirt wlliu ^srfsJi 5 ^tR 

fit*#® ^R- *tTf*rf^F TpirRH '« l 8 

f^ssm 

--» Y---> Z 

141 

TRrrf1«R#r? 

'Tffii BOD >fli TjpT 50 ppm 

z 4^?. fsRit^®T «ififin?ra tirj '*i»d&a 

\3jfi)<f— <,jHrr <p<j i ^ 

f^faRR w x, y ^ z 

iflBT iRRi'sis apsr 1?t*re*f iR i 8 


«r. 

*r. 

«r. 


C 6 H< 

X' 

n. 

i. 


b 





ftR»r, ftsrsRi fli srsnH ftwr fW<H 

iSf^FOT - 0.25 V + 0.799 V (fli? - 0.76 V 

■*r. faw-6 fw-»RR iii^ra w ^rr Ri? 5. 




8 I 


<t I 


vb 


WT iTR 1 %-BT itftf^wfR Tfflm 

KOH <®%r) 


8 


(CH t ) 3 CC1 


■* A 


KOH (*flfT«C<M 5.^*1) 


B 


n. 

i. 


Rtefli 5i*f tfwfl* aw*t ait ilWT iR I 

A lifSraT Rt*l*r t*R t 

B (fli 'STJSH^m (fli; ^ fit-fotf ifB 1%rf 
CiM ’’ft'flit iTi-’^rmii ii i 


5 


8 


C 


.10% h 2 so 4 

s^i; 

500 mL 


NaOH 
500 mL 
C’rfrr CTHTi 




B *nar 


*s. 

n. 

i. 


A *H3J 

srsiHgi'f #? 

Hcor ^©iff-ijwr ii 
a *ftC5 trjlam CTftwPTBr 

ij 5 (.‘I 9 rf% e T5 -i 'f 4 RI ii | (S 

A (flit B « giUR afftw # ^R- 

^il*H I 8 


(A) 

n. 

Tf. 



b 

<^smr 7fHw?ra ^ *fo'<n c<r? b 

irtRTCis A (fli ^' t T|TR filfeir 
i^TT ii l 'O 

a f%?r iwft 

s 


isrrr—off faRC 




■'ffsrR-'sa 


fRc.* *l *) g>iT ■• <^ ~ w4 i t>R aifNR g0<t aRg i^8flfrrg 

3$M<1 ^f& ^ «irfJ"5RI i atf^sf& afKji W b i] 


b. 


<J¥P# afRK*Rr i!t*R ^fl? 

@ r, -\JMi - 12 VMj ® r “ m 

© r <* “(/m 


® f = i— 

r; VMz 




I I 

'■'r/ 


fep? RMUbiQh* ctN? 

®( 8 ) 

o 


© 


® 


't>. («wf& o-i^R flfW 

3H ftOHIIH? 

fsfofcrnr 
^riiiRpm t?l3Rir?r 


1 . 


11 


ill. 



















































































































































































<prrrpr: faster m 


8S>o 


ft CM CfHfi* 

@ i a ii © ii a in 

© i >3 iii ® i. ii >8 iii 

8, CjHz Wtcn C*#7r CTfofRT WHHW ‘<P5> 
@ +2 © -2 @0 ® -I 

<f. ftcM C*Hll> PTC^tfif 

® CO ? © CO © SO. 0 O, 

<j. SnClj + 2HgClj = SnCU + 2HgO. 

ftOmls CT*!*l1& silft's ^T? 

@ Sn^ ® Hg 2+ ® CL ® Sn 4 ‘ 

<L (P + n 2 a/V : (V - nb) = nRT J |5l<MC t l 

am wnr a»i« swift* anapfaan- 

i. n'a/V' ii. na/V’ iii. a/V ; 

@ i a ii © ii ■a iii ® i © ii 

■ wiwtc* ir « e??5 fcs* ara 

OH 


CHi CH -CH; 


KMnO*/KOH 
-— > 


A + H]0 


\e. A $W*3h 

@6 ©8 @20 @24 

J». A ftSpflt 

i. *10*1(1*1 

ii. f^cw-4=H*4 ftWBR 

iii. 5-Ffta*1C<n 

ft CM C<Pl*4tt> 

@ i a ii ® ii 4 iii © i a iii ® i, ii a iii 

10, Jfl^W CSTfPT foRta CWR 

*UTC'ff 9 1tfl>C* 4 l ^Sn 

@ Na : 0 © ZnO ® AKL @ CuO 

■ ’sown* ii a ivn srcj^ 

®^rnre : 

150 mL HNOj 1 5 g ft'ltifl* I 

JT5 e ffi* 24fc Na.COi LpT'CT ST'f^T® *5*3 I 

11, 4%S> ,ff4m WW W ppm? 

® 10 5 ® 10 4 © 10 5 © 10’ 

ii. 

i. V4UMI 0.189 (M) 

ii. 37,3 mL 

iii. U!?i«4 57,6 mL 

fttE5 CWftfc 3l1$W? 

@ i 'S ii ® i irii ® ii ^ iii ® i, it 3 w. 

ia. ism c*w ^r<^ra 

*5T ^r? 

@ Hg. Au ® Hg, Pt 

© Pt. Au ® PL V 

18. ftCM fbiflUS *|^MRT: 


50 g 


25 g 

500 mL 


250 mL 

H,S0 4 


H;S0 4 


A S^T B 5^ 




itr. 




V- 






*8. 


A a 8 pm ftaiW- 

i, vWVian 5TSTPT 

,i. issf.ij? tTIWaift SfSWg?'? 
iii, wmiarr ^1% %% Saow *iwi4i 
■^PT’nrr 

ftt63T ?#*? 

© i a ii © i a iii 

© ii a iii ® i. ii « iii 

*! I <jc's HjS *» ppm 5515? 

@20 © 30 @40 ® 50 

ftcuii ^Mhls ^5 *nuui 5 ^ *{P (,<phli>? 

© NO, ® SO, 

© CO @ Wpe *Tf?C<M 

>4 -"PB^RIT W5tn H.SOj 

@ 3.5 ® 2.5 © 1.5 @ 0.5 

0 

II 

H,C - C - CH, 45 ftSPJto t%5 CfHft? 

@ H : C = CH(OH) - CHj 
© CH, - CH = CHOH 
© CH, -C(OH) = CH. 

@ H,C = CH. - CHO 

%RT C*H *tJ|*rt6?I 5Tt*R 5F C#t? 

@ HCI © NH, © CHj © Cl; 

E^v = +1.32 V, EV = 0(V> 

^ 5151 t*!C5fl C*llli>7 

i. Agfs)/Ag + (aq) l< HR 1M)/H ?_(g ); 1 atm P Pi 

ii. AgfsVAg + (aq) 1H + {aqj/Hi(g); 1 aim. Pt 

iii. Ag(s)/Ag 4 (aq) II HVH^g); Pt 

@ i '& ii @ ii ^ iii ® i *S ui ® i. ii ^ iii 

c+) 4ftP55 cvm ^|fS?F W 5WT- 

i, is^f 7rsjis#ir wpww 

^lt|5 ^515 

ii. [a] = +2.24° iii. [a) =+22.4° 

ftm C*Hf& ^iflNr? 

@ i © ii @ i a ii @ i a iii 

4^ 131% C3TW H 2 S0 4 = 

@98g © 9 8 g 

® 0.98 g © 0.098 g 

^MUI4l5 Nj 4RT lfl> ^PJ5 

w^rH? 

® 6.209 x LO' 30 © 6 580 x 10"** 

@ 6.098 X 10"' @ 6 17 x 10' 14 

C5pf5 *1*^? 

@ NaOH © H:C;Oj 

© H;SO, ® K;Cr : 0, 

h. O; fiBwJis w ftw 

W’UW -A%^?Rr 5ftf 3R4CT- 

i, - 2 ii. - 1 iii. 0 

ftu?S 

@ i 'fl ii ® i ^ iii 

® ii ^ iii © i, ii ^ iii 


cwm- 

i. H.SO, > HNGs 

ii. H,S0 4 > HC10 4 

iii. NN0 3 > H : SO^ 

^riS^? 

@ i ^ ii (§) i ^3 iii (J) n 3 iii © iji iii 

i.9. SI 4*L* C<ft)«RrH 3Tft- 

@ 6.023 x iO ?J © 6.023 x )0' a 

© 1.38x1 O' 23 ® 1.36x1 O' 54 

iir. ft^CT 

CWW%C55 5<1 *l(55\i'W4 

@3.1-5.6 ® 5.8-7.5 

©8.3-10 @8.5-12 

i>. C5p ^i^fis c*fm iWw 

@ - NHCH, ® - SO,H 

© - OCH, @ - CH, 

«o. AgNOj 60 ftft® vm 5 

amp B1SRT ^5T ^JWtW W 
4tT*t Ag Wilt 5J57 

® 8.766 @ 16.812 

© 20,145 ® 24.854 

«1. CuiO 4? WH W*fZCV*f 

*tlW#l 515- 

i. WJ1*1%5$¥ 

ii. W<fv* 4%5 

iii. SC^I"®? 

@ i > ii -Q iii © i b ii 

® i ® <i 

«•!. wfhr 35T*uc*r kmho 4 wsflj ?.w<ftSH 

@3^ ® 4 f& ($ s1& @ ef& 

■ %>?i'i*1i)4 viwtc* »s a 68^ atg^i 



E„m^- = - 0.76(V) E, F j, : ' = + (f.44(V) 

««. Wncw5 cwmfS? w*it- 

i- Ecelt = Zrt/Zn Z+ + Ed Ca^Cy 2-1- 
ii, — Eo Zn/7.n 2 * “ Hp Cu 24 /Cw 

111. E,:el! En Cd'^^Cu ' ^ 2n~*/Zr 

ftre? C5IR1& 5#*? 

@ i a ii ® i a iii © jj a iii ® i, ii a iii 

as. WH 5wi WC5 Fe/TeS0 4 

W5T (.4*1*1 4»» 

C5f^j 5(.4? 

@ + 1.2 © -1.2 © +0.32® -0.32 

m. ftm-simtif ^ar cwr c^im a^c'ra 
cwosr wftw sfPttwj? 

@ 0.01 ©o.i © 0.5 © 1.0 


l] 


* 


-st 

- 

8 

(t 1 ^ 


\ ^ 



tr j *r 


! ^ 

« 

10 41 

Ill * 

1H 


i*.| n 

: 

is: 3( 

Iff:) *1 

laj 3i 



llr: n 

iVj 

k 

a/j ^ 

11% 



*s 

1 ^ 

_Li_ 



f n 
u _ 

M2. 



k 

ai l as 

ai «r 

00 S n 

08 

*r 

oe 








































































































































































sntf*iar« 




444-* 4% io 


8 I 


C^, ^oVJ$ 

^PTfTPf f^ftTT *f3f l^i £44® : 

Gg&^x : ®P *tT£*f4 4?4TT Sft*f4 <ffaT4 I 14C54 $^445«04i 4C4tE4i4 fam 4® -34? 

^f*fg ansfwc^mr ^S4 ttTq i C4 $ro ^ i] 


"~V'I a; 1T ~H o 


^ I A?+ B-* 


450°C 


A 


D 


200 aim 

4L fu.-34.Sl> % 1 

4. CO C ® %4 4!’«« 4*TT 5? C4>4? * 

4. D -34 gWWMT f45®TC4 TO , #5<?<T -2}®T4 CWf- 

^TWT^ I '5 

4. C TO 99.7% 41-3414 ®Rj £j’Sj!<Sr?!4 -‘i^i^ 


(i) A 


f^*firc[ to | 
KOH 


IO] 

> B -■- - * C. 


(ii)C + 2.4 -DNPH 

<iii)C+ £4^544 


-* ^4 ®I4S77*4 

-» WTCT 4^4^ \4? 

(iv) A *U4r CjH>>Br TO TO# 1 

<C 5JC-JIHI4 #T? 


* 

O 


4. f*ri4f®4 to# wrcaicsrfl^s (^ts^-^n^ir 44 i 

4. (li) 4? >|ifl<MM Stfo C *RH£ $4 I 

IMtto a C4b# to 4*£4s® 

^4 | g 


4. 


V 1 

i .0 4t^ ®t*r 


i.5 4i^m 


300 mL 


500 mL 


T = 30°C 


®14W444 ^f? 

faWT 'Wii'ii-i ^ST!lVr; j jf>F«q 3C?! £41* >f^l- ^irm 
! £ 

M' SOj 54£TO pH TO 4144? CK4 4^- 41144 
TO I 0 

S TO? 4 4TO C4W 50 ^yp* f44Bf £J4#5 TOT34 

^3444 f^T *#414 ->V-« ^. £ 7TRf 

■^R c ! 444TT 441 i 8 

*iMMi>llc® fef# fSfj fs*j Ttffa aspn wsrrarr 

fa'fcTO ®P4 fejf f«rj 4T44F4 441 

34 : 


4? 

'4'. 

4. 

4. 


B-^TTPH 


4 

4. 

4. 


A-4TI4 

-sr^ft w #? i 

0.15M HCI 547H4 444141 ppm TOC® W? * 

a toc b nrr-i^iw 4 ® f%Sr-a 4K4 <tnt *m fsfe» 
nnw <?# m f^r# ®4 i -a 

4. 0.39 4T4 A 0.85 4PT B '1t|WA'*? ^41 C^P#? 

^TT’R ^4Cb'!3I C4f^? f^»T9cf 8 



i * 

M'NO: M w (NO,h M"S0 4 
[nt^Rt'lfw M' = 108, M" = 63.5 ^ M"' = 52] 


1444445 

i r yi*^ 

0.1M HCI JT 44 Wf NaOH ^4 

4 ISJC4® 

V|61(i4! f4# 

i 

' 

■ 

1 

0.1 M HCI S44 mt NH 4 OH -34 


4441311 f^f?? 1 


0.1 M CHjCOOH 144 4f4f NaOH 


-34 444 kl T4cf 4 TO l 



45. pTg^^f 44? i 

< Na?S 2 Oj rfTPf S 44 ^144 ^t'4tf C44 ^4 ^ 

4. Fg#|->fr^ -S%f^5 ^44?<M ^rarnzrr ppm 

4<pf.<ri ’454 1 a 

4. 54^44 uTSTS*^ F®rJ fef] f7f.Tr 

414414 44f 44? -34 ^ C44f ! -5 i 8 

® l (i) Cli S0 4 + N HjOH () .—4 a + 1 j -O 
(ii) AICL + H’O-- B 


44 44? i 

4. 37^4 wr<4r 1 TJ n?. ■ ;■ i 

4. 1 j) 34S, (ij) 'Hi f4f^4f ! W*f\ W SfVisr S44p»4Tj;K4 

414 H4 [ a 

4. A -34? B C4tW ! 5T£’5f r T?lt44 1444 4®47^ '4 3 J44 c f 
454T 54? %SJ44 ^4 8 


4. 


-c-o-c- 


S>-C-H 


445-^^ Srfr© 

^-srpr--a^ 

; 1 ^C-W g^4T : 444414^5 i 3pf!^r«f ^§^4413 ai^pf nfir>f- ti^T44 2 frr^ 4 ,c t?r?f?P5 ^ 34^4 'STS <= y$ 

Sot 4gf& m a47r6’ 45^3 to 7 ™^ ^ , jjfifu jp^jif 414 11 ] 

l. 4t^ra??T4 ®r«i4iair ^ <tN5a i o o 

4<CbOI c#t? 

@ CO- ® NO; ® CH 4 ® Nil.- 

?W4 fll4B -341 4TT47^T4W4 RfaWW 
C4l4f^® C444 *Pt44>% 4 TO 

413114? 

O O O 


'-J. 


® -C-CH . ^ ^®-C--0-R 

fi54i41^ Mafic's P.r.t-'l C^l^ftl 4M^6 

44? 

,f> 41%Sr®4!f^T 
!^> "ir?7§T 
® *Tf?C§t C^ife^T 

(J) 


e, 


8, (UM Ny T C ()a £FTt c 1 ^ ^sj - 'i^r ^pm 

ti3 <^i 

^ Hlb ^ L 0 b! f | ! EJtTHJ 

Rifrf^ 5TC*f fVif «C44 C^i:‘ r ^rir^i-f 

414®^ *141 5T[_ 

i. OK ®twcm 

ii. - 273°C ®T44Hsn 

iii. tf*C'Pf’WaFRr 




















































































































































































<pibr: t^r *tar 






\r. 




ss, 




Ms. 


© i « ii © ii « iii 

© i <a iii © i, ii« iii 

7 i yrat.ni TSnSiraiw WSBt awi7 

© 'srffltaw © f*HH 

© «OT17 © Ttf* ^l?«r«l?4> 

R£H>*<-2 Spr^ ^C7— 

© «(IWW 77T$®T 
® ^FF TTT'fST 

© srnfilW wt®i® Si&17#st7 

fTTi^r wrw 7<f pH ’[ft’ra- 

© 3-5 © 6-8 © 8-10 © 10-12 

NO"* 47 4l73ff TPlt— 

© HNO, © HNO. 

© HNO'; © NO'j 


O 

7 

'aiil«icvn?+^ sMpw 

^TT n ^ ’*TH ^$7 

6 @ 1 ® 2 ©I 



+ CHjCOCl 


COCH, 


+ HC1 


MCh I 

tri/CQ) 

&$Ht«H fiGMJlfl.- 
@ §pc®»f-3FPF& 'jfir^rs^T'w ftfarar 
® TT'TTH ftfSFBT 

© '8ui>ii?£«t*r ftfaRiT 

© 4»Cif4fai4*i7 ftQa^^i 
i*. £577-12 47 C*t7fl>? 

© CF,CI © CCljF 

© CC1.F. ® F2CIC-CCIF2 

*4. 7017, 7#1 7 ^JirsWTCB^I 777? ’P CTKf 

UIPW mt? 5#m?t ?wt- 


d = 


RM 

PT 


M RT 
® d = PM 
* PT 
® d_ RM 


_ , PM 
© d - RT 

«iftm ?mi^r opp'ff w 171E7 

© CO: © CO © SO, © NH, 

HPLC 47 rr^sn CVHf&? 

© Hig h Pre 5 sure L Iqui d C hro m atog ra p h y 
© H igh Pe rf arm a ncr ! j q m d Giro m a I og rap h y 
© High Power Liquid Chromatography 
© High Plant Liquid Chromatograph 

W 475 >77T «CS7 

$397 714 : 

B A 

3° 'aHI*TT<PR a 1 -> RMgX -» 2° 

■5tjT*FasRrT A SOT! fWl7C4>7 7lt<7 
ftfiRTT OTTO'S B ^ldW 7R7 

ftfarai cfti? *rr i 

RMgX 47 w RfdHIHl TSftT-W^f^nft 

CTt*! 3}f&7 7C7J- 

i. A CTtMf& 1M71*lfV«tl?« TJ^fa <31 

ctshri 

B C7W& «Ht*IM 7%S<7 f^2RP tSTTHI 

a « b 7*r#w ctH 


u. 


in 


%57C*l*#7t%5? 

© i 'Q ii © ti ^8 iii 

® i iii © 1 , ii ^ jji 

iH. ®^Kt57 771*1 C$15*177 *HI'&*MC*1 

7j<^4 TPTt- 

© fen? '3oint*i ? tw 'S *fr& 
$J?£41C#lGi* 4f*IOM fet*t 
© CHSfMW TflSBftS « 71F 

sistKarc^#^ iflfrrrs? ften 

>aftc«7 fwr 

® «mg fe® ypIfllflB « *Tf^ 

ji(>(£1jii fsBH 

ib-. 2.4 - DNPH ftlJRH ^BT- 

i. RCOR ^7 TTW 

ii. ror ^ir^nra 

iii. ROH 5H£Sf 

fiOT7 OT# 

© i *3 ii © ii <3 iii © iii ® i 

Ifc. 'Sit'K ©lOTd tt'Tt?, Z = ? 

© 3.0 © 2.0 © 1.0 © 0,5 

*0. f%7 ^>5T^ ’W'f? 

® NanCO, © Na 2 S:0, 

© H 2 S0 4 ® KMnOi 

PCI, Na 

A--» B - 




*8. 


n-ft5<LH 


T* ?<mr 
Sfliw a 'S b <^m7i?n~ 

© CH,OH ■S CHjCl 
© CH,OH « CHjCH ; Cl 
© CH,CH:OH « CH,C1 
© CH,CH;OH « CH,CF3 : C1 
■ fWf 'TO? FeSOj S^f ^©T RWt I fsf? -S 

arsm f7wi«*i ^NTraFcsr - 
0.76 V dJ7* - 0.44 V 
S^H« •at'j’TTRI 4^ 47T 40^ 

Rte : 

®^HC7®^*15C717f&?C7t7ft^r 47^- 

®+0.32 V ©-0.32 V 

© + 1.20 V © - 1.20 V 

^s. MHw c-w^ft>-s rw- 

i. f®T5 ‘'liifllb TiTIWt® f^7Tf£7 "PC^t 

ii. C^!7 fTfiJBTlt^ 

iii. ^nari6 ’ffTTSfRS 57 
t^®7<3FRf&3#ap? 

(§) i Q ii ® ii ^ iii 

@ i ^ iii © i, ii'S iii 

c^^m- 

i. ^1®' 2f5JT c f 

ii. 

iii. I L S5W 1 mol gff7 fW 

© i, ii 'S iii © i 'S n 

© ii *3 iii © iii 

O 


•*«. NitiCNO 


A II 

HiN - c - NH 2 


4.T 1 t! xJr 11 1 f 1 ^ ™™ %. 1 ill■IJJ 

PiQmiIIC wh' 77177 l7f387T? 

© TtnTRM © alferf^P 


KiMnOj CTRn £^#7 *RWP37 W7*T 
^$7 

® + 7 © + h ® + 5 © + 4 

itf. «st7f& TTf-Tm 

ca < ®nfi77«r? 

© Ag(s>, AgCI(s)/NaCl(aq) 

© Hgl/I Hg>Cl,(s)/KCl(aq) 

© Ag(s)/AgNO qaql 

© Pl(s)/Fe ;+ {aq), Fe'^iaq) 

4.lr. «f7T7 '4lFW*T 

@ Ji'D (.<***> © JjFT'fPF! 

© CTW Wf*f © WiT Ttf? 

4J». AcS7*l<N£*1 teiT C^17 '3fT77fl> 

'odc.’l 577 

© OH' © Cl 



if^JIICd f7c© «o 475 $17T 
*F2Jf7 WT« ; 

£)o, 'S^CTH I CTH&7 ^#tbt 

i. (TTMITIc’-s S p ^*7*7*1 fquinR 

ii. CTlnl^r ^rfSpTRT C7t7 5i?TT C7*#*f 

iii. 4^51 y? fqfiq*ill (.^<4 

17CS7 

@ E ^ ii ® d ^ iii 

® i '■3 iii ® i, ii 'S iii 

60 B (?T, 2% HgS0 4 20% 

H : S0 4 47 ^^HlTRT 

51W f^Btt 7S£7 7S£7? 

© j*i*i 

© ^erw^r © ?3rFr=T 

44,. f7£67 CTiRffr TR^f-HirTt 17C^*FF TJ*FF? 
©-COOH ©-CHO 

© - NO, © - NHCOCH, 

04. '4W17 1R ^ft1»r?r 7T7Kn 

71#^ »R1^47*t 7S7T 717? 

© 3600 cm’ 1 - 3300 cm' 1 
® 1860 cm’ 1 - 1660 cm -1 
® 3000 cm" 1 -2800 cm' 1 
© 1400 cm 1 - 1 100 cm' 1 
48. 5% NbiCOj 577TlTT wWln— 

i. 5 g NaiCO, m? 100 mL Na.CO, 57W 

ii. 5g NajCOj 71^ 101) i NajCO, 37W 

iii. 5g Na : CO. ^7T£? 100 mL ,p tTf7C®' 

f7£57 C5PF# TfiRP? 

© i ® i 4 ii 

© ii 4 iii © l> ii a ii' 

4fr. S n 2 f<f5h« f— 

i. fVSTF^^'F f.'P'Sj T7* 5T SffeTl’FT iTfeTi 

ii. ^tapTiffr 47f fn:7 70> 

iii. fTfsRnl^i C7f£a 7l3w®l7 aF7 

3°RX > 2°RX > 1°RX 

fe57 CTTTflJ TfilTP 

® i ‘S ii © ii *8 iii 

© i 4 iii ©i i, ii * iii 


S^^IcTT 



























































































































































































































'spur >o 


<RRFrHflTr *iar 


f??P C^s : ] 1 I 7 1 7 


’ffaH-8o 


o 


[SjS?T : ®t*T ' 9 frc*t^ ?R?JT SR^l? ’J^TPT WT -9 ^ i PlCM fat?! ©5 41?^ 

Sft'etffs ’5-54 PT^S I CP r.<p|(.*ll i>|nfU SJSff? 5 54 ftt'® RC4 \ 1 


A^mro,3] e 

27° C 

B ’HPT 0.85 g : 

i atm 

V 

! .5 aim 

350 mL 

V 

^5*1^ 

450 mL 


?*. 

«r. 

n. 

p. 

* I 3A 


©to ?jm?^TOr? i 

C^HdO P| 44*91 ^?<P J l»lhj'0| 2JP“f? <K4-4JI©T TO I 

to?T3i a pttcp? ?m\ f©f? 

f ^ 

4)?^ ^3Wf ■« m A « B 4|? TO C4M1U4 ©MP 

to c?f*r ^ ©f'tfWsft? to \ 

HNOx (cone.) + H 2 SO 4 (cone) 


8 


Fe 


*B 


fC 


i 


450°C 60°C 

A = ^ 4t4>©4 1 

ip©fw ©np> ©??? 

?©ft ©ii?t5l bi^4><jc‘H ^ ©fa toto©©to 

A C?ft? C 41? sp 3]$f©5%TOH 531 CTO? ©Wf 


© 


n. 


^ I 

B CPC© C C?t© ^©©TO C©t*t© ©*© TO I 

X 2 X 04 
50 mL 
0.5 M 
2.45 g 


« 

8 


MOH 
100 mL 
0.5 M 


©i?-B 


©. 

© 

© 

P. 


©3-A 

©lt©P ©fa? ©ft© ©??? 

F, Cl, Br. 1 4J? pfaF©©? 3FK f©f? TO 

h 2 xo 4 ?rr«if?© TO fa^f? ©? I 
^nt©ro ©ii^Gi? 5?*! f^s ©?sp f^asre^Rr £|ff% 
Iro© to* %5?p 45 ? 1 s 


* 

'i 


8 


ES. 

1 


— ~ — - 

r _r ^ r- 
; ^ ? j 

MS(V 

g * C X jg - J 


.,_ s jr g- 

.^N _ — — — — _ 

.,'m'S0 4 - 

fjBHri 

- .= - 




SPCB©* 




wavr 

E°;.vm 2 + = + 0.76 V E°mvm' 2 + — — 0.34 V nt/nt 2 + = + 1-66 V 

©. ©tpfat ?>TtTO£ ©ffa ©tc© pep? j 

Cro rflw ©ifaifsPi© ^p© ©nroro pf©? cro 1 * 
crofifa c©tp faro ©faT to i o 

^s?=^ f^?r .ftpr «*^a^ ^iw ’rrw 

f^-^r? ntf J t1w tevf s 

fn^ 


n. 


C,H«0 


W'p 5 A 


3Rf^ B 


X + HtO 


t^p?5 


» X + H;0 


ttstpj^ a f<4*i<jc^4 ^nrer w c^tptt 

t%faRT CtRT ?T fw WJ? B 144ISW4 Q: - 

io ftfH'dJd TOT f^SRfT CP? 1 

STP % ' i 

?. ctf&TffS PitH^C* ^W)lPl4 P^TT 5? CPR?$. 

•r. c c?tm pt-q i o 

?. A « B 41? ?C?T CPTRi^ 5||ci(|c^wsf nOHKl CP? «T 

f?5S?®r^? 1 s 


•is 


dfaSft* ftfr 


P 1w?IPT 




n. 


■??? ^[PT '8M*fl«i ^? 1 

C 4 HK Wtftf ®? 5 PPTfST SfP^fp ?iC?-?im ?t? 1 * 

%f5^fert? ?r$w pf?® to? 'aiiwtb'ir i « 

RwtotM f% 41 (3T? 4P0 ?m? 8 


3pnr-o(f 'ffaH-oa- 

B^?r : P???t5y* <^4it>f4 "3f«tWT? »'8S < TC3 2fC?J? ta-f^'P P?C?(? 2)4-5 <[5PTJ? 

®5W«1 ?®f *n^ 4»R ?T?T P^'ff l sjfef& art*}? ?K i l] 


1. CH3CH = CHCHj ctH& CTO 1TO? 

TO^5T«M?TOJ? 

@ ’antTOs © 4>m?t ^ 

© C5t? © 

A 

RCONHi + Br 2 + KOH-» A + KBr 

+ KjC0 3 + H : 0 
A 

(§> 1 * antTOST?? © r -aiflfsH 

© 2" aOWCTO*! © 2° «fTtf?H 


HHf TO?m « « 8^ flCUf t?? PTS : 


O 


Pt 


-> B 


O. 


8, 


R-C - R + H 2 

b otWS- 1%? 

© 'arPTlro © <pr4fsfa<f> aj?® 

® 'S0l*RTO? © 

B c.<H(i* CTtpRfilRrl «t*H? 'PtflT 
® WWI © 4#tenc<lT 

© Qscihtpt © 'am-TOr ?%TO 


<t. cuso 4 gro ?r?i? 

pfprarTO? 

@ 23.0 g © 26.52 g 

© 31.75 g © 33.68 g 

fc . Pt|\^ 


c^fwiftf c?ror 

© ?ar © ?c?to par 

© 'auiiwi’iiiihHs 
© aftJETCP? PTT?? 






































































































































































































8^8 


b. dt<pf& gtf?? g%^5 o, <s 7 f 

?'Z*T7ir 2.0x111^ M 

ppm >5 <K<P d3? •?'■*'? 

@ 2 .H ;?i 2,5 

© -I 4 @ 6.4 

V/ C'FVAfl cm.f f^Ff??? (.'T>i , l!5 ? 

! i" j i ' ■ mk^tJVr — I - nip ,:.■ ! 1 \ 

2 ij|.,-|l ■” l"V JJ f 1 ..j,.,f, ^ *" f- ,r;.|". 1 |V 

. P_-J. — ' ‘■-j^\ v>l 

© Fv*il “ I -.rXdn IJ \ 4 ■ 

Vs, SI P cs 65 g O, ^fit?? 'Sfl’J'iH ? 

(f) 22,4 L ® 44.8 L 

@ 67.2 L @ 8 Q .6 I. 

CH, 

I 

io ( H.CH, t'HCHO ILI*AC ’TO #? 

.-it 2-%T$*Ff?3r&PTH 

>i. :.fJT'<is»iR513H«i. i 
:? :-h'yri;^ fzKiTr^#^ fifes 

■ ^?iw ii ^ i5^ jj-^a 

AbOj 

RCH : C.FK)H- — A + IK) 

A 

SI, \ C?M£^t? 

? afiM^r^r @ 

,Jl sr-.:* 1.; % -jty^fori 

S$, V rcfeffr- 

i rci., tq a^W 'a^fsin ^rye 

oi i^CSTCSt^ ^TW 

fe^Tl? at,W.qw ^53 

ftftj? c+HHj sffW? 

i ^ Ti ijlj ) G ][| 

5 Mi - II* ■ ^: K i] '3 ijj 

t A 

i®* RC OONa + NaOH <CaO) ---* \ + 

’Njjtf O i, 

\ fqHfS - #? 

g : 50Prf*fSr 
? : br^fiiPio 4lf?£ 


SO-. 50 k CaCOi 41? ’S*?? 

CO, d|?«? W5fW 
® It ® 22 @44 '5> 8S 

S3s. TBt^ «f!^7 

# Fe © Cd © AI ® K 

SB, 2, Tt^T%?? n W 

f?faRrr ?>c? ?t ?c^? smsem 

i. RCH,CHjOH 

o o 

II II 

li. R-C-R iii, R-C-H 

f?C5? (?st?f6 

@ t ® ii ® ii 'S iii 

® i 3 iii ® i t ii ^ iii 

@ 1-100 nm ® 200-300 nm 

t§ ■ 350-401) T] m ® 4 ?50—600 n m 

SS>. HPI.C C<S ?tw %*1C? ■ft' ?T?3p 
^5T? 

@i n. fm <@ fsran^r« *n{si 

i.o. SI R 45? VJT W7 

@ 0.082 JK ' 1 moF 1 
® 1.^87 .IK" 1 n kiF 1 
® 8.314JK’ 1 mor' 

@ 8.314 x 10- JK' 1 moF 1 
i.S. Znis) I Zn‘* (aqi II Cirgai]) I Cufs) 
‘pn^lc.'i RIjmiI (.•Pi'dCa 

Zii --» Zn ! ' + 2e ® Cu Jf + 2e —> Cu 
@ Zir + 6 2e -> Zn @ Cu -4 Cu : " 4 2e 

SA. gTI^ ^*f|?CT? ®r?T ?K 5 TWf*fW 
#0^ f44#’5 a '4^T R.tttn? 

<§> 25 ® 26 @ 27 ® 2 ') 

<§) gTI? a|?Tg t??r^ ^TfPT -w? 
*P?T5? 

gl) ?FT? fe? CS)7y^ ‘xsra 

@ 2f?T¥ <??35 

??r ■<? 

@ *nr? ?Rr? wzf ^f%^=rr ??? ^rr ?? 

■ «frj? ts? 

?ts : 


I 4,(2. t^fdRniS c^t? ?3!A?? 

(?) ajfs^r^R 

@ 7?rw 

®+ 0.34 V ® + 0.80 V 

® + 1.30 V @ + 1 . 36 V 

- CONH %R1? C - N ft? 

(?) 

'S.br. *ft«1 (W- 

i. ; 4 STW*F®T 6 (J‘ 3 ? 

it. fe?c? ^.T^CjJa rzst -7 «itpt 

?]?^E ?? 

i it. uuppptlw? 'sr-TsrnziT waf??^®- ?tt?( 

^re? ?fl^? 

@ i 73 ii @ it <3 iii 

@ i 3 iii ( 3 ) i, ii ■S iii 

?s>. KjCrjO, + FeSOj + H,S0 4 - * K.SOj 

+ Cr, (SOjb + Ft,(S0 4 ), + H,0 

f?fai*?lf5os ^1?5p « 

c?m‘v?D? 's^atis 

@1:6 @6:1 @7:1 @7:6 

«o. 27°C ^swnan? C^l? RMS 

c?^? 

@ Ni ® H; @ O, ® Clj 

@ (Rh-NH ® (R)j-N 

@ R-NH> ® R- NH 

' ' b 

04, C®? + 3NaOH-. A + ?f?F 

A <7iWfi>- 

i. di^fS w?wi55T 

it P : 0 .< dl? RTW r? 0 s* 4 J! <F 5 ?t 

iii. aiftsf e 1 %s -«T7j?T ?i? 

@ i 'S ii @ ii 73 iii 

® i 33 iii @ i, ii ^ iii 

OO. ObfiWI Sat?!? C^HfS? 

# c^TZ?rs i T?f^T ig; g ; tt?i c<i^fa«i 


@ WfMfZS"*-: 

2.Na : Si(lif£kq} + I ? i hc|) Na^SLiOj wqi + 

2N*I(aq.l t?fe5if^C®- 

t. Nj S,0-, 4i3 Wf?*f ?rG'5 
n, i, dig^an?^ ?tg; B 
in. S d|? ®7T4 t PfHvS f ? CFWFF 
%E? C^fRl^ 5#S5? 

% \ * ii @ ii a iii 

@ i 33 ni @ i, ii a ui 


iRi.i C -C! + KOHOtq) -4 B + KCI. 
d)?tr? r 

? 8 . H 

t. 3° 'SIJWWI4*) 

ii. 2° ?rjMwiw 

in. ^?TR f4'4SpTC^? ?1W 

f*R5? (?g?t ?fW? 

@ i a ii ® ii a iii 

@) t 33 iii © i, ii 33 iii 



®8, ETP f?C? ^tip?T??? 

@ ?T5 C?Pf 4>4! ?? 

@ f?C@ ??? ] * >i <J1<!1 ?? 

® ?Si 7 ?rf? a% t, rr^ wr 
® dlfTnj ^ c?f? ^?t 

Off. too mL 0.1M NajCO, 0?M? ®?T 

Na,CO, afCUm?? 

@ 1.06 g ® 1.22 g 

@ 1.57 g ft) |,84 g 


> 




o ? 

8 


<t : n 

“—- 





b- ] ^ 

fe 



ss 

*F 


sa. r 

S8 


IS 

*r 

sa ? 

SB ? 



^tr 






?8 

n 






svj ? 



aol? 

t 

aS! ? 

ai. 


^0 


as t 

Off; ^ 

























































































































































Bsb- 3. g*Bt io 


cm, ^o*<t 


^o*®-4yr gyB a ^gggBT ] 


f*m csi®: 


'ffam-so 


jgfcgj : SH WTC*B ^TS^ITT SR»J? *ff3TR 'SsT^ I f^tTB WW^SM *JWl£tlt*f fsFB *F5 (IW 
5r?f»fg si^w^b gr© i eg c^n^rr sBiii' gy^fg ^sg %© syw il 

Fe CHjCl 


V | - 400 mL 

“i 

: ^gggs ? 

0. 


f J~ 


Pi = 1.0 iitm 





V 2 - 450 mL 

i 

F-t = 1.5 ytm 


[nxw gtfi> fiwB *ra wtfwfa*© sw = o.o aim.] 

T‘. gym gew? i 

B, %!t<M PB^fiT giMTt gB l •>.. 

g. ggr wm sg*ni 25 °c sBBram n 2 *mi 7 B 

'sr^ gtwjr fa# gsg i © 

g. cttb 5f*r Tsftor 


( 5bb©4 d»WCy g) 


Na 

ch^i : 

Mg 



«gf«n<T 


4 aq.KOH 

C 


♦ B 


g* si d3g*£S R dB WR g*5? 5 

W. ©IJlCTlPBI digsffr *J$*T gTTW]T Sg | 

n. c“ cgftg IwrrR gntfg# ^pB* w^sBBcgg gfter 

c*r*r i © 

’SI. ’B‘ t£RT ©fT5j SITS (WMltS A' <H ^BWT3f?s 

gB I 8 

© l f*P£K HPlUlP» ftfer BBTIWT ©Rig Na-COj d)g 2.65g 
CSTPT 250 mL ©IB©Wg djgsfr WpRBB SFBF ftlB 
sjCTlsr?i?] grfg c&ew ggg ftsfir g«B dig° w«#*b Bew 
W?F©** up to the mark \ 

S. % 1 

W. ©iffa KMnOi WRB- TINjT ^ i :> 

*f. ®'§t 9 TCS 3^<j>\s i)<l t lfij<l SRSJiaiT ppm 3ses fg*fg W I © 

g. sr£« ggiwg m mL 'SR grew io mL csfgonwB 
hci gw*r cgm gBsg fgaftgg gj^o c^ft ^rw? 

giPrt^SCICT giNTT gB1 8 


8 I I A 1 


-» Ct,H^ 


B 


gf. 

s. 

g. 

g. 


450°C ^FTig A1C1, 

■iRRfg©’S[ra f%? 5 

cgsftg ggg cg^?r ffwr gjwf ^ i ^ 

A « gesjy gpfopj&s ftfa^rr gft^'tg? 

eg w i © 

c ft H ;> « l B' ^ grwi ^w<rdj4 i gt^ff sjfs^m 
fsifizrcrnT cstHf!} gfeg f^g'T ^ i 8 


<2 



(E° Fr/Fr >= -0.44V, E 0 okci. 2+ = + 0,34V, T= 298 K) 

sntsi# ggrsr® geg? i 

w. c^irwr g^g|?r bod ©tcw cod s<r -jih iwlw ^ 

C<P*i ? k 

^t, e.m.f ! O 

g. ’B‘ wtarfB ©mrag ^eg e^mf&g ^twm 

cwigH gsras i 8 

^ i t^fgTFT uq'gsfg- git(£re i S!*Blft>'i> WH l 'jRffes gB fegB 
4!<T gBBB ©g fFB I 

gy grr-'B-^T? 5 

g. h 2 o 4wR» ggfsf— gyNTi i i. 

g, ^e?rfw© gB^ arrff^ bb c«rb M%g 

cgw i © 

g. %e^f«r© BBf&g ©5,'fR 1% ges 

g»fe<ig b©b tgcsB gB i s 


bsb—©® I»|RC Tt ’^stf-©® 

(^■Ba^gr: ^ <^Pi4 i »Ih , arShm Sgggcg qe*B h*im< fggffcg - sibs 

taB< gafB gg gsgsr ^bt b 5 ^ ^rf5 ^b i aifsfl? sfn^ggH i i] 


>. ggcB m-bmi swt*b wf^? 

j. »psgBT ?b ii. iii. BFrrfgf& 

C^WfU J lf5*l 1 7 

@ i ^ ii ® i ^ iii 

® ij W iii ® i T ii iii 


5 - ! ^* H -»Si:S]= 

© CHiCHt-SOjH 

© CH, = CH, 

© CHj-CHi 

® C 6 H 6 


©. fgepg egg# *nn<? 

© (BrfWBBWr? 

© •flSlPWBT 4»l^f.JWCTlS 
© flFSlfgS lalBff 
® BlfwB 













































































































































































































8Ss>\b 




s. mw ttwt w mfmr 

wH'iun ^TtX"t m mRT *?PT C'ifa I 
4-'SM$R mfc*f % 

© *flfor pH 'i)?r hh 7 . 4 ? c#f 
® mftw jffl^r wfeiceM *p 
@ mfmr tos i£i? tfr m*r 
® m% «r$i«t snajr 

■ hcrt f^Fo# mm in <n mnrft jlfr 

*JT37^ *»Tfl : 

CiH^OH + ZnCl; (mm#) + HC1 (cone) 
(A) 

WWfm3tf 

--i 

<t, ROraiftfl «ht ‘A- 

m*r 1^? 

© RSSW-i ® ft®UW"i-^ 

® 5,-fswt^ CStlMRim 
® ^-fjwrt^r c^rnm-i. 
fe, ROw* <RM ‘A’ 4* mw 

*rftm*t m? h 2 so^ <rw ^?rr 
^!M wWfr fa mR? 

© fasfifa-s 

© f<i$fi>>l-l, 

© cmmfpr $m*f 

a. tsfait srafar awn <? ii >r i »i c^r^? 

© ?T^ 

© T&ffitys c^rdjTfSraiu mm 

® '*ii4MifSjft*r 

® <M<fPII? OTH 

b\ (?FR <?P# «fa<r«!*t RftR? 

@ ^CSM PM 

© CMre--MMS?TM5 MTf5lf?T 

© mt'sftraix WUS 
© fflStsro-mrcR mttStIm 
&. c^p# ^*tr ■'sfs^ra? 

© 2RN ^SjTCSR ^sfe^WiT 

® <f[1MTCT*1 

© jjm ^wmn 
© WSfsRTW 

So. 1 cm 5 1 M , S*ffa K^CrjOr 3MT 

W an^T Fe(II i ^THR 

srat^r? 

© 33.5 x 1CT 1 g ® 3.550 g 
® 33.50 g ®3.35xl0’g 

11. ^ t^PRT Wt «*#? 

i. WRPW ii. 
in. vosiwftw®i cm 

® iii ® i 0 ii 

© i <5 iii © ii « iii 

ETP C^hlC? 

® Effective Temperature and Pressure 
® Environmental Treatment Plant 
© Effluent Treatment Plant 
© Energy Producing Plant 


iO. C$t*T f*1*T 1 ©l*I *N*T *tfbFT 

© GSTffltc^H ® CfilTOHjifa 

® CSfMm ® 

■ hot Ww fern *[* m *m 

^-sr^prttw^w j 

•8h 


*8, 




Sfc. 








*0, 




MW 


wRlS* <n*in 

©0.76 V ® ! 10 V 

©1.23 V ©2.03 V 

C<OT f^^l C^R1u? 

© 2Ht + Oj->2HiO 

® 2H 3 0-> 2H : + O, 

® H 2 + Oj-> H.O, 

® H 2 0+|Oj- * H 3 0; 

^T#ns- 4Pi'S ?®TI ^ t,<p|*t!tf{.T? 

© MHar|i.*t MJMWPT 
© «*lfeR 
© C3PM ® r^Pa 

^9fpl 1^?T PPR 

© SOn © COj © HCI ® NHi 
RC6 5RWOJ W ^faRT *11^ C^FRl^? 

© ptre © 

© f31Bp5Rr ® C^lftiTR 

WIH C#t 'jfom* 

© MTr^T 
© MW*PBT 
^fRl^ 


prtferR- 


« 

^taiat^E-^ ^IHpr 
PFRf&? 

© PFMgsfllgR © fsWt^T 
R05? HUmIITo W< 

49C?fW ^ff tfTfl : 

KOH(aq) 

Y W H H i-C H?-C H>-C H i B r 

Warat-4 


Tt*Tt5*R?a 


KOH(alc) 
f^RJt-1 X 

1.1. ‘X’ CTNI&^lt- 

© CHi-CH'-CH-CHi 

! 

^ OH 

® CH 3 -OH;-CH=CH; 

© CH,-CH=CH-CH, 

@ CH,-CH 2 -CH^CH, 

RftRTT-^ PFR »rsnR^? 

© gfeTT’R ©7[^ 

© 'a*wnr=t ® ^t^om 

1 . 0 . qBPWW miwB S^Pt f%*r jwric® 

W*HI OflC*l OJJWlOb 

e» i ftg i CT 3i ^g? 

(Cr-49 52 ) 

© 17.33 g® 52 g © 104 g © 156 g 

*8. PRftR K3p -N0 2 ^ ®rmM om 

< pi^(.*i c^Pr *ftw? 

©2 ©3 ©4 ®6 


5<f. 


^1^41 fe’TRH COHI5? 

i. ii. Wj iii. ^T^rsiwr 

f^PRT (.<pRlC -n!d<pf 






© i O ii 
© i 3 iii 

© AIC1 ? 
© H,Q 


® ii o iii 
® i, ii O iii 

® NH, 
CHiOH 


1 PTM KMnOj f^3? W 

PJM ^RSR-iW^ 

© 2 ©3 ©4 ® 5 

*lr. 7FIM ^ft ^Mf- 

1. ’ 9 fT ? fH HW ^ 

ii. <srj ^.K^T' p Hl ^T1 

iii. ^ 

%s«r «sRf& 

© i o ii © i O iii 

@ ii 0 iii ® i, ii O iii 

1>. fee- C9Mffer CW : 


! 


FV 


—T, V 

__ T, V > Wcm FM 


Oo. 




w'UlBifllU c?h atwurr? 

© ^Ttretprcgre ^31 © a|t?jc*Rf ^af 

© M^CTU © 'OT? ^ar 

2^r OTlrr -oh “inr^iw 
C^r Rol-si+ro ^r<^5 m? 

® NaOH © Na 

© NajCOj ® HCI _ 

(U M ^MR Na 2 CO., 4RT Iffl* 
gTOW VJHVM1I ppm '*'3'? 

© 10.6 ppm 
© 1.06 x 1 O' ppm 
© 10.6 x 10 ppm 

® 10.06^ 10 4 jpm _^ __ 

Mwr ftw *nwff 

MO ; 


■fP*WJ 


r\ --- 

o^.. *x* ^®? 

© -300°C © -273 S C 

© -ioo°c ©jrc 

0'S, OIHOT3T ^03R mW fSt&H 

c=pr^? 

© PV = K © PV = KT 


®^-K 


V 

®“=K 


08 


• o 


+R - X -^^ 


%'iC'fll'» RlaHllCL 1 ® tm*T <fSR? Rfiill 
© C4i^Rsff fif^RTl 

® c^^ff Pi feu i 

© t^RSmrnff sjfefT'mr jRfem 

'SKt. 5% NajCOj WWlftft W? 

© 0.47 M © 0.74 M 

© 0.89 M ® 0.98 M 

































































































































































































% *rt. {*¥ *tar)-w 




8&S 


J i»i4i—4 ^&T jo f»il«i5 


?prm fitter *iar 


fTOSfTPPS : 


''ffatF-So 


Lgfc^y ; ®tf *nc4ff ^^rrt ssrztf ’pfaH^m i front §«*H4 «wt vctictw frra <fs 
^f*ft aWBprRf fts i c*r <,*pMI olulU arc*}? ^4J? fa(,« ?c? 11 


11 


fitM TS'ltfrRlfr ®TTOT apJfOPTt? ®S? : 

A + HBr -»§4*T|F 

(3 srfrfaf-rt oijwr«M) 

4. swi slV^t? frw? % 

< ^Ttfsrf^rsp ^rr^T®!^ ^-r^1»r«f i 
n. a otK cw?f <s?sf& ’ftw 2 Rj® i 
?. ^Hojrt frfeHi i ftd c#*f»r am^TTM! 4? i 
4 I fttOfl »TTOJ 4 s ? 4)?* aptfOC*!!* $«<I FTS : 


4 

4 

5 
8 


r "'3 


C J 

HjSO* 

15 mL 
0.1 M 


KOH 

35 mL 
0.15 M 


*fiar-B 


4r*frll ifPF frr? 

JfW40?R. *il<frfrc<W af®t? FiNtT <M i 
FR-a <a? h 2 so 4 4? Ffr^rr? fr^fa w 
^Hw? '’tRror? 5^r ft&S 4?0? frsfOt? £|^fe 

fwrwfes^^ I 8 

frcs? to 4 s ? ji?; stcsptt? fcs? Ff« : 


4 s . 

n. 

f. 


1 

4 

o 


8 I frt5? ^*14^ TO 4? d?S. afSj'BCFT? &5? FTS : 


?r. 

n. 



<r i 


} 

’ifB'oC^M ^fl» %tsfr fr? i 4. 

Ww Rtmtw frfamifr? pn® c=m frs? 
fr'fr' "4?I S 

F. CWii)W ?R?ffr£ frfrRTf FTOS 4C? 

C4!?f& $^<1? 4? l 

frCE? ^W?*fr *TTOT 45? 44*. afSJSWt? $S4 FtS : 

frfST 


8 


n 


(i) P^RT 

2 

(ii) f P + ^ffj (V - nb> = nRT 

4* STP fo? 5 

4. bl4^1<l frlfr*-4 WW 4TO 4? C4R? 4 

*r. (i) 5 ^ ^t^ffS' ?t 45 T? srar *tjm fercF 

FJ1CT4 TO*frFF UW, CSTO. 'SJfTTO 44* CTT& 51CT4 
4C4T FTO?* 4®? | 0 

(ii) ^ ^fflNRFTB* 4T«< ^rnpRr cross wtf - fem 

’nri 8 


4f. 

COD ^1? 

i 

< 

SJJ >3 TORFP 4TWT454 1 

4 

F. 

^MC45? f*^ ft«!C< '#CTOW *{fw 

TOT? 


S| 1081 Hi 454 ! 


V. 

® | Sl‘ ! TC45 f*f?l ro^F 5 F^PTO 5j4*f fro5tR C4T4 


WT FTTT? STTroiHl ^3 1 

8 


'b 




^5^ ®WT ^3 ap^OTOT? FT'S : 

(i) NaOH(aq), 300°C, 150 atm 


Cl 


(ii) HCl(aq) 


► A 

(fiSR ctM) 

45. CFC %? S 

«f. TOT*#4lt® S l40>IMil ^4)^4* FfTO R4 I 4 

n. 'SIM-M'A’SJI C«tWA’ C4ft*ra a!^ rosn ® 

f. 1 A r c%tf5?r irfhr 54 m aiffe t%q34H 1 s 


^nnr—£nt ftf^& — ^(t 

£fc^ %flt^ siw ^ 

^rt 1 sffefl? ffispr ’sth > f] 






whit <3|vpi»n flW ^TtH 4ft^pF 

® ^FTW 

yU ftrflT fe^T qg 
C^HfC? 

@ 2TPT 

® ^nffiftuw ^f^nr 


o. tra^rsr 

'siftiwc^^ Jj 3 ? #Efl? 

@ »JW ®WW?t^T5W 

8. <gtwt Jintw< ^fW w^hr nboh^ 

ROwilfB w c¥pr c#1t»f w 

© WaRrr ©^OTwt^Rrt 


<t, foftvm fwrw 

ertR'o W 

TOI 

f^OTIT ^)=# 

@ i. 'S [i ® i ® in 

© ti 'Q iii ® 1 , ii’S iii 


1 . 


ii. 


in. 





















































































































































8&V 




4. aij | P1»K 475f& ’o^^f HH- 

© sprer f*iz?r © fSiCT-C PfC!T 

©Tqvfttsr 

s. 0411*0 wir 

sif^RT (,*nRf&- 

i. Jjnsflj 2- ifljMWl%5f 

ii. voRffr r >5Tf5CT5®r 

iij. ■£<! ifl^sflS 3 s t^7ffl spt^rr 3TTW 
ftt&7 <RHf& Tf&R? 

@ i 3 ii © i 'S iii 

© ii 3 iii © i. ii 3 iii 

■ ftt54 WWJWMW 

sft3?$wr7l3 : 


Zn, s /Zn iaq. 


E D 

= + 0.76 V 

NiVFc 


E D 

= + 0.44 V 

Cui S (/Cir* . 


E° 

- - 0.34 V 

vsrftF7r? ft^f& 

7R1 

sfto ijift 

7ph- 





11 Fe ; 

i,aq s , 

Zn, s /Zn Ibc . ? 

!i Cu- 

1 at] i^C s j 


t r. ifift CTlTT^ <RR ^f4t? 5TJ 

*Hl4R ^|<j4 JjSl'i sTC7*l 

© Cut^Cu 2 *,*,, W Fets/Fe■",,,,, 

© Cu (1 /Cir + , a , f 
© F tyJFer't^ 

© Zn,„/Zir%, 

fc. <Rt 7 ijfa® (RR R ’TFT TTfaiTO- 

© + 1.20 V + 0.42 V 
© + 0.32 V + 0.42 V 
© +0.32V+ 1.10V 
®-0,32 V-0.10 V 

10. fllJtlT KlVIn0 4 3^T TtTt Fe 1 ’ RPR ft 

fik?tc.< tw *c<? 

© f*lt+ 4 R © 'P , ‘ft 3(|{l«l 

© ai<i^ © fastm*? 

11, ftiitu c^^Riatl! RH TO^F <?«? 



© <ff3l«<( ^3! © VfsfeTO 3jaj 

© foiR-srjRicER Tja 
© Rircm tjjt 

5,4. -a ^iwa q gti ^ ft S**3 te? 

© Esr ^fro ® Ri-Rfesftw 

© 4 H< T $aj T frg ® RlPlft® 

5*. ftts? rr T^ftTtftf w»H t® w 

4P3? 

© P,T, = P 2 T 2 ® P;/T| = P/T; 

© p,V] = P;V : © P f /V, = Pj/V, 

■ ft?TFj ftfJMM fft CTO 47? 58 fl iff»r 
$97 7T« ! 

CaO. A „ 

R-COONa + NaOH-> 'B + 


18. 'B' CEPlfiJ RR TOIStffa G3i*l7 W^S-? 

© ■■OfTO © RIMR* 

© © RJWf®71$5 

14. -B’ CTWfi!'- 

© cstftoK stmjrsr e<Hh tsr 
© ^WflR ftftRFT CTO 
© RTiiKSI CTO 

® a? RfaRneT 4R 

1*. ’I life's <11 <1 C*TS L<p[(.*f *ltt< 

TTW-Tift cTOTtTjrRT? 

© R17 %a*T 7T717 5RT 
® 5<fWa pH RfW 4T417 

© arfSTft? W 

© H;So 4 47 'iHt v tr*p<p 7f3R> 
?Tp3fT^ srHt 

15. M, N, P 3 Q apltt ftSfOT 

TRt TOtaRPT -2.92. -1.66, + 0.80 
474 + 1.36 I J ila , « *t1^? 

© VI © N © P ®J3 

IV. ftc*P& aRR *H>RI*1 RRft? 

@ CaO ® ALjOj 

© MgO ® CaCO j.MgC O. 

lit. «f5w aWR 

CTHf&? 

© CO : © CFC 

© ^s#?rar i f © 'QWR 

40 . «mt5nr ^ 

© wr TOR 4?I 

® «TTOiar TOR43T 
@ SFfosfiM ^?r 

41. 

a Pi vs 9iw? 

© NaOH ® Na 

© Na : COi © H + . KiCrjOj 

44. CH.I-I + KCNujn ‘A’ & Rtf 

«W 

i. CHjOH 

ii. ci 1 .coon 

iii. NHi 

® i « ii © i <8 iii 

© ii >3 iii ® i, ii 3 iii 

■ ftOR »W *9 4« « «s?t 

SC?R ^^99 R3 : 



'US 


I 

CH 3 COOH 

NH 4 OH 

[I 

CH ? CGOH 

NaOH 

in 

HCl 

NHjOH 


4V6. II ^ ^f^mr St$uj"lw w® 
C^5#? 

© f^nt®r ^ 33 ® © %^r 

© fsrarr^T sre © ct s PW'I#R 


V. 

43. 


4*. 


^S. 


^V. 


4<t. 


«o. 


«4. 


«4. 


a«. 


« 8 . 


33. 


C^RR^TRr «t»Tsr^ ^5T*r %ffTTtC?RI CFOT^PT? 
© i 3 ji © i 3 iii 

© ii 3 iii ® i. ii 3 iii 

30 ml 0.1 M FeS0 4 ^t7 g7*W 
Uft©"R 777^ 30 ml 7TOW7 
KMn0 4 ST^^lRW? 

® 0.01 M © 0.02 M 

© 0,05 M © 0.06 M 

■ll l CHW l ffwgW 3(1+14 4>3T 
@ 1 - 100 run © 1 - 50nm 

© 1 - 10 nm © 0.1 - 0.5 tim 

ETPfa? 

© 713 sro 3t-rom 

© ifR sjfaFm 

© f s TC5r^' 3<i e i 4'(jo <mi 

© *ll7C7"f w 

5A S min 7RT CuS0 4 S7C*f 

aRlf4U w»r 4JIWIC® ft ’tftrR Cu 

7%5"4FJ? 

© 9.87 g © 4.96 g 

© 0.985 g ® 0 496 g 

ppm = 4 * vs J 

© 1 mg/L ® 1 mg/mL 

© 1 pg/L © HX) pg/L 

5% NaOH 47 1000 mL 57t*T W APT 


NaOH 7IC4? 

® 5 g © 25 g ® 40 g © 50 g 

RCF3 $4fH4l^ ^ 44? ;1 3 34 7». 

fcwt R3 : 



•x’ RhjCvs TSMUfflr 4ST? 

® - 273°C © - 100'C 

© 0°C © 100‘C 

7t?lW7 7J1J1I7 TltW *S^MCT7 ^ift® 

Fig-1 47 TO7C7 ’tft? 

@ PV = K © PV = KT 

P V 

© *p=K © Y = k 

C^R 4*TCTlWS ftFftff 7C7 

© 03,OH ® CHjCHjOH 

© CM > iCH(OW)CH, 

© CH;CH42(OH)(CHj)2 

IO> ?r + 6H"-> 3Ij + 3HjO; 471PT 

TflTf 7d»H- 

© 10 ; © r 

© h" © ioj3 r 3«wii 

a*n,jtv»-»i|53l 4 ft® ftC7C7 7*ft fw- 

i. HjO + ii. NH 4 iii.HjO 

ftCB7 OfR|6 

© i 3 ii © i 3 iii 

@ ii 3 iii © i. ii 3 iii 
































































































































































!?ttw « ^siwisii 


8cS(5 


*rc*mr c^, $.osc 

nil'll f^ftn «W f?^?F OTpS : 

- 2 f^t 

* nT*!? 5T;«r; 2f7^pT «J«fsJK WW | ftjRT ^vt^'S^TT WTCT!*T fe?T ^ JR* 

nfsit sntfe?'"* i <xi c^stcr ’FRjfl* aTa<r ^s? ^ ] 


«J^hTK- 8 o 


X 


r? ;> r* 1 '-'.* Rss? srjrsi^TR wrs : 

*>:?o. 


■■ - Br- 


H’O 




_ HNO-. +■ H,S0 4 

2-— Z 

=T-^7T *1||5«WM 


1 

* 


* ^NJT <f><f I 

« ?**T ^T 5ft WS 'X' ’TtCg^'t fiUFSTO f*T* l vO 

? Y ® Z a<( i 3TK e ilt>*'i| <p<5 I 8 

i ?iSW*fI>4 STCTK* SRf61?mr ^5? ttTS : 

mCu 2+ + r- y Cu* + h 

11] f X + S^O} - ■—-—¥ S 4 0* -4* I 

*. i 

sf. Wf <7T$* ’©3*'? 5 

n. (i) ^ ftfaRrr < 9 ^ gpb^t ftf 3 Ri>- <mrn ^ 1 a 

?. ^5 '8f!c«nc<k cu J * as afwt Infers 

af^ir ^ 1 8 

■3 i aRfOWRT Wt'S : 

20°c ^^raram 4 ? 5 fi> lpg ’itpt 12 tg 

^ 1 'smrs^ 20 1 

n. «ijm fafa&iM* nn ft*fa ^ t o 

*r. S^iWc* $f|ifsf® ftfaisin «npr ttstit «rn??nj cw* 

Slight ^TRTT ! 8 

8 I ^miCQ few 2p#QI*m ; 

A B n(& fmr^\ <tff5Tl% i <TT[tr1% A ^IfpMR, 

■<lt'Clf& B C**r 


•b 1 


n. 


jftWftfft #? 

TDS % y^ r ? 

A-^ c^f^ferrt fef i 

a b ^fw ^ffe^»f 


z 


8 


iJM^fH%lt»i 

+ 

5<^s?r«f 

s 

^rrafecsTfwr 

^Strr amsif 

2% 




i 


r* 



•fR 


A 


< 


PlWiJ B 


i 


cnf^ITf® f^r.^-5 ^t? 

<Uf5 gSf^rTsj^ ^TrSlTT ^ I 

S^tac'T 1 ^mHT CW& Pt’T'a 

2 T®K ‘HTW *P? 1 o 

A B 'tTsJfaPT'f ^'T 

I 8 

3TT^rW fe^ ^ff^T^TRT m-5 : 


n. 



100 mL 

0.1 M 

ii 

1 

X + Y 

1 

KOH 

1 1 



n. 

^r. 


(15 M 
ij H 2 S0 4 

X Y z 

fentr^?, ^t? 5 

^r%f ^3^n?r Sr fft^r ^twt r 

\ ^r^rsrmr ppm ^i o 

5^1 vfr<r^' 2 i 3 <c c R '2ffe3 $TA? 

I 8 


*rw — 1 m ftrfe 1 <4,(H4it>fH 'sr8hft 

[fe*W J ^#4lbr^ ^5rim^ >ift<f>/7^^^ 

^sfB W' '?W' : f w 1 2ffef& ^7fJ^ ¥[^T ^ 1 ] 


i. 




filwil^lw K;Cr 2 0 7 ^SfS 1 
af^TTOT? 

©8 

T HK^T C^FOTT fej^ C^R >®^ifC 

© *m ^pr ^ w 

^T-pfsrram ^rr^rrf^^ 

® f^fSt ^©t ,p riniRr <r r© 

© *7TR ^T7T 


■5 ( 


8 


<? 


@ era wsra w 

® sRMfw >a)'’wic-® cw ^rm 
© i^rrsn^ wtt^ (R^fr aiBr ^r 
® js *rrRlfw «nf smN ^ 
few 

® AlCh ® CO 

© BeCh ® SO 3 

'Milk of lime 1 <*lt ^?T— 

© CaO © CaCO , 

© CalOHii © NaOH.CaO 




H. 


br„ 


•iTTRI ^RBf 

© 16-100 nm © l 1 fM3 nm 

© 1-10 nm © I — 1000 nm 

ijfW ^TT Rft— 

© 0 : ®CO ©C * P. © SO 2 

t^CW C^TW 5 *** «ca 

S" fi l 

Xi^^Q ■ "*" -’ '■'_i ■ .^. : . j - 

(Sp tfl? IW «T 

c*mr&? 

@+05 © - 0 - *1 




















































































































































































(too 






So. 


ss. 


> 5 . 

So. 

S 8 . 


Sfr. 


i*ict>4 ’SRtrsynl •i’t "wi— 


i. | z sttTO 

ii. i, to 'srcSre 

iii. Na 2 Si0 3 ®TITO 

%TOCTO#?rf 2 W? 

© j © ii ’S iii 

® iij © i 3 jj 

S n 2 RfoTO C'Ka Rq|fl TOl*|yitTffTO I 

i. a RfiRrr % *m toto to 

ii. a wSfa Rfi$TO W3f 3FSI 


CHj-X > 1°RX > 2° RX > r RX 
iii. 4 Rfrom ««pnsi 

AJl'WlCfitWI a|iMW>CTO VWUMH 
STO TO 

RtM c.*h!5 ^ifS<p? 

© i € ii © ii 

© ii O iii © i, ii a iii 

*il$*W 6 : 6 TO tWCfl ( 'S 6 ^^flt I^IE 

© W$Q}T!3F *R«UT © *llTOtn ^WIT 

© 55TTO © 513*1 CTO ^TTOTT 

«HfSH TOttl # WWT, 

<tfl»l(l>4 «ll& 

© S ©5 ©a ©8 

<?rs rftiom oiSifto t s'5js%*r sift 


^5 


© 0.80 © 0.50 © 0.02 © 0,01 

ftror 'iiRfl pH 



6.50 © 7.50 © 7.00 © 8.50 

#«n c«rc* Stf 6 s«i®fc tress 


STO Ws : 


2 % Hg 


2 + 




P + H>0-Q-—-> R 

20 % 2*T ^pf^IJPT 

dfTCaf Q « R <’RP , TO W3 pTO14 


R cqlpfa 

i. «m«Chi?«i ■a*TRs Rwwr 

ii. 2. 4-DNP ’ifW TOT a^sna 

ftfo® aro ’tttot to 

iii. R*!*^ ^RfTOft <m 
Piim CTpd^ 

© i O iii © ii >3 iii 

© i *3 ii © i. ii '3 iii 


s<», p-a? ctob— 

t. fMro Itorh 

ii. far-^vR f^TTR 

iii. ji(^) TOcrow i «m5l& 
f^C64 whflJ ^I5 «p? 

@ i fl iii ® ii "S iii 

© ih © CTO*TtfB$ TO 

sr. swtTO ftrr s CTOr*tJttro 'aiiii'SH— 

©22.4 m 1 © 22.4 xl 0 ' 3 m 1 

® 22400 vn ^ __ © 22.4 x_ 10 3 m 

Sir. whl5 *5TW|S *iTOf? 

® NajCO, © H : c 2 0+ 

® HNO, © KjCr.O, 


Sit, ETP $T? 

© TO®r^<&*f 0 raiTO*T 
® sjTffw *rf*rTO 
© TOO TOST 2jf3RTT 

© mxfc firf^RTf 

to. $Sfi*r Hero crorfc? 

@ f^T^TO ® c*p°n —n I -a 

© ilftfrlOTR © 'oulCVlfTOI 

5S. C4TOwVTflj '3(5*l$f? 

© r-ch 2 ch 2 ch = ch : 

© RCH ; = CH 2 
© R-CH 2 C = CH 
© R CH 2 CH 2 ~CHj 

55 . RrSlysf^fTO' ftfSrcrr cro- 

i. >CO 

ii. -CHO 

iii. -C-OH 

II 

O 

fttro ww(6 *$<*? 

® i 'S iii ® i 'S ii 

© ii <5 iii ® i. ii'S iii 

10% NajCOj groT? TOTOIt- 
© 1.94 M ® 0.0954 M 

© 9.15 M © 0.943 M 

^8. "af^ fTOjW t4»lw* CfGE sfCTWT- 
© WIMC® 4HI ^rqiWTC® 

^TT ^ 

Wtf ^5T 

© tcro®=T 'T'iWr& CW sutwiob 
si4if^a to 

© srorrr TOTOlt '31’lferf^o ROW 
. CjHiiOl TOW TOT? TOfl>? 

@S ©^ ©a ©8 

^to. CSj^F-3 CTOTTT— 

© cis-trans TOI^ST 

@ <sm»n4t TO1?»t 

@ 4>l^^ TOt?at 

© aTOrf^TfiTO 

^.R. RfWTtron TOT swfe^f £#f TOTO 

TOT TO— 

i. TOT 

ii. ’ffB' 

iii. WS 
f®TOTT iflilli 

© i © ii 

© i 3 ii ® i. ii a iii 

■ *lg l TOM ir> W TO a^t ^b- fl 

*i»iTt*rc»r*S tows : 

CHjCHjCOjH + CHjCHjOH A + H : 0 

i.V. 'A' rflCTO TOW®— 

© CH 5 CH,CHjCH 2 COOH 
6 
II 

® CH^CH -C-O CHjCH, 


O O 




ao. 


as. 


a*. 


© CH 3 CH 2 -C-0“C-CH 3 
© CHi-C-O-C^CHi 

II I! 

O O 

‘A’ 

j df 8 \b ii. d-’SlR iii, amTOltSI^S 

fitofl cawHS ^4? 

© i © ii ©iii ® i a ii 

WtPTO ^tCT- 


© Rati4*1 

iftro Stows 


© WTTO 

4^T, as 


a a*w 


Mg 



... j. 

J. 



r4- 


4r 


Ci-» 



1 , 


11 , 


ILL 


Eo Mt/M s 2 *= + 237 (V) 

E 0 Cri&1+ = + 0.77 (V) 

Eo awai^ = + L66 fV) 

Eo Fe/Fe " + = + 0.44 (V) 

C^OT- 

a W 

c^Hft 

@ i 'S ii ® ii ^ iii 

® i *S iii ® i> ii ^ iii 

WH- 

@ A1 > Fe > Cr > 

® Mg > A1 > Cr > Fe 
@ A 1 > Cr > Fe > Mg 
® Fe > Cr > Al > Mg 
HGH W « 'OS^t 





^ 8 , 


W, 


* 1^4- - 


M 1 *! ^57 

@ 0.458 atm ® 2.458 atm 

@ 0.439 atm ® 0.434 atm 

ffem Ni 

® 0327 atm ® 0.367 aim 

@ 0,231 atm ® 0.207 atm 

G#HfB ]n 1 B T^? 

H^cell ^ 4 

AG° m 
iii, AG° 

Ra>« c4>hfC> 

@ i S ii ® i 'Q iii 

@ 11 ^ iii ® i, ii'S iii 


i. 


u. 



5 






8 


E e 

n 



j j 

tr 

lr 




lo 

n 

j 

Sf 

S5IH 

4 

sa|»t| 

ss 1 n 




'T 

5RK 

Sb'j-'f 



5.0 
-- 


5S 

-- 

*T 

—■— 

5.5. 


5a 




5? ] 

*r 



5R 




5> 

! 




a*j ^ 


* 

'oe 

* 

atfi^ 

1 










































































































































































antf*iar« 

fftsit «K *o*t 

^r%5r«n3 


<?oi 


Pro t^ s ('s : i ? 17 


’ffsrP-Bo 


T 


tgtgr •. wr *tmg \ftm WI*wwit togctw fer *r^ 4?t 

SiQff ^ I FT OTt^fT "OTffi 1 $J£5J?T Prc^o (] 

QD £^r# c#f ^ QR CiNt? W ‘^5— 

^jwn^ri * 

^tarf^rs a, b, c s tiP^jFn^ toit oghISc* 


] JL 


iB) 


T, 

<f. 

* 1 , 

*T. 


1 

* 


^ I 


(A) 

nbci a^r f^m *ifi*i$- cm? 

b ^ FNftsffij ft nrm sjarf^ wfr ^ mi 

^JNTTR'S E O 

a s B c^ifes *ra1^s 
5^wt £rt^%r wi ctoj 4 

:3 T§t^3t e RT aq1'srjio 1 ^jI^JT <Pfl I 8 

. _ r-1 UJ ' 

cyH4 + H 2 -> Lb]— 

BaSCU CCU 


(A) 


mw 


Zn 


fcl + fpl + ZjiO +■ HjO 


^. 
*1, 
* 


H 2 0 

(C C^sf ^ ^rtWit) 

^x^sf& f®H i i 

C*H 5 NH 2 CH3NH 2 <% Cm? 

A t b ?w dK Pm ^ Pmc* *?*&> 

*r5twm Pr*r i 's 

c cqfafc fafisrar 

SFP’P d c^nf^ ^ ftfmit *ra ^rr— 




8 


*T. 




8 l 



Cu 2 0 


+ Cu^CU + HjO 


*T. 




A(^nm) 



Ptatml 


A, B, C, D 4? ^T W3FOT 88, 6 Z 

^!T «W I 

csPrfwPm#!? > 

^r. HNO> h^pcu ^T <3R? ^ 


NH*200 D C 

•UUlPftHMd i 

^i^osraR ^fvrgmw w 
w- c^r? * 

WHwg b tPhlt^ f^r^ f^awm 

PK i * 

B c^m ^CTCT^PR s 
prfaRTRF Rsj| fisjf Sffe^T'R gTNTT I 

8 


ai 'fl^r 9 itisj 



IC*fOT E^MiJMrv 1 * = +L18 v ^ EV^ = + L66 V] 


n. 

^r. 


<b \ 


^ . 


i i 

HC 'iw« W“W ^RT NHj ^tlPT '^CWt C^Sf? ^ 

Ai W[ ’Halt'S ^>3(.<p|«i fifjMi 3 C.f>l>1 

^fesntwi * 

^I3jf& *lii % ?5S ma 

C^T? ^Tl^TT 1 8 


25 ml 0.1 M 
HiC.O, 

VJV 

A-S^FT Bj^f 

RiRi *nflfwi ^r? 

p - D SOTC5f? *#RR — C^R? 

a « c sw? fsrfer* wflte 

•pftfac'^ >rn>st ^ i o 

^sPr^ a ^ b <h^i< ^ c mffi 



C4!^ 




’tof—« a- SW 6 ^flJ[H—\5if 

i ^Jt^r *tvc?rt «r^s 

WIF WRT '53FfE# W i 4fe1u > f] 


4W1— 

i. AlCh 
il BFj 

ilL BsCh 


Rt&n whit' 
® \ ® ii 
® i ^3 iii 


® ii ® m 
® L ii'S in 


^.. iTOSr fafellfl 1^r®f- 

* NaCI 
—♦ ¥eCU 
+ NKiCl 


i Na + CEi 
II. FeCU + Cb — 
ill, NIUOH + HCI 


HnO 







































































































^TFTR : 






PiCbb 

® i « it ® ii 'Q iii 

@ i ^ iii © i, ii'S iii 

cam m aim anr-afte?Ft 

©an^c* k ' 1 csi*T* 

® mm k ■ cam' 1 

© K* cam 

® K Cam -1 

Wn?iw i « $z%9 tot wre i 

CHiCOCI ^Jl+ CHjCHO + HCI 


CH,CH 2 OH 


> B 


s» a t^rsrrwftr ^cmr— 

© Zn - Hg/HCl ® PJ - tiaS0 4r H, 
© Cm,NH.^ CI © AgiNH.hNO, 
ff, 'fitM $vn*r B-^BJ 

@ CH >CONH, 

© CHjCOGH 
© CH|COOCtHs 
® CHt,C HjCH^C HO 

IS-hiR- 4 *$bFm ca ca?*t 

w ^na wit- 

© vUftilfar eaflftsf -5 
© 

10 gm R*fa CaC0,*C^ ^Jt°n STP 

re mm WUftr cOi ana ai'aat aita? 

® 0.224 © 2.24 
® 22.4 ^ ® 224.0 

V* 32 grn ^f^oarH4 w ^item sam 

© (V - b) = RT 

© (V+^) (V - 2bJ = 2RT 
@ ( p + \^) fV-3b)-3RT 
® (p + V?)<V-2b) = 2RT 

&. Sort crt PwR# ftnr sara 

-ij&laPT Rc-nt^ 4 $f 

@ ^tram © Faai ,35 

© c*\m © M# 

5o. E*M’* / M, = 0.34 V E^mV / Mj = 

2.3<j v m\ afe retOT 

R®a 

©-L96V © + t.%V 

© - 2.64 V © + 2.65 V 

55. mtwH wr® ren aawa *w£*i 

Efa^Ras^r? 

® faam Trac^BT © cafriaiftvr 

@ Wta#5T © ^rr 


5*, AP + 3F-► A-^ RRHSU 9 gm AL 

ar? *ow% R^rre? aRm 

@1F © 3 F © 9 F @ 27 F 

ROT ftflTOTftw WfirT-RlfOT 

f4HC4 TO^Tf (3TO *nWT 

© Cu^ + 4 NH 3 = [Cu(NlW 4 
© NHi + tr^NH; 

© Ca 2 * + F = CaF] 

© cij 4 oft - cr 4 cur 4 h 3 o 

> b . a a b nncmfl cam mwrr nfwr 10 « 
3i», fas^nr cafl? m 12 atm a 
*U!W4 'STT^Pt^ W- 

© 3 Bfm ® 9 atm 

® 16 atm © 4 £atm 

i< 2 . 1 a^?r c^Hffr wm * %?iw tm 
feaw^im^r 

® Fc h ® Fe 3 " 

® 5n J * ® Hg 2 " 

atmTW^H Rot t¥H C¥53J 
© ^;5fflVT %^.' s naTa © 

© © mm mm 

*tRalCTl C^CT— 
l c4*ilat^4 awfara t^it^ 

ii. c£fRt^ ac^wsr a^paitcar 

iii. Ct^WWl’ 

Rotj w|*ilt 

® j ’G ii ©ii ■Q in 

© j. 'Q iii ® i, ii ^ iii 

itr, 

© Mh © CH, 

© Ns © CO 

HCOj 4 HjO —4 

<*& R%sia HjO 4nr ms 

c^rR? 

© hco; © h,cg 3 

©cor' © h,o* 

V Rh ^ ^,o O 

wm t 

A 4 Br^ + NaOH-► CHjNHj 

A + P.O,—*CH,CN 

A cROT C^HfS? 

® CH,CONH : © CHjCH 2 NH z 

© CHjCOQ ® CH3CN 

A CS^M aCS CttjCN ^Ml? ^®Ra 

RfeiRapiT- 

@ a^.c<iiieTK Rfear 
©£ri%?i^fRRRn 
© a*prm Rferr ® apraa Rf^m 
aa. Pit&n whR 

© NavCO! ® K,Cr 2 CN 

© HjC?04 2HjO ® KMnOi 






capflftHi w §wv\ ws f^.R. 

R^T'S? 

©5-10 @10-40 

© 50-100 ® 150- 200 

CH, 

AH I, 


4 CH.CI 


p* 


HCJ 


43 Rf^i^RRTra+lRR^T 
@ Ww RfaRTT 
@ RQpit 

© Rfen 

® ^RrmwrRfaRTi 

302 k ^nawnr 3 «m n 2 caflr 

© 403 J 0SO6J @ B31 J © 1612 J 

wf at^ic'w ^Tta ftRi w ^~ 

l aaawr 1 moi f 1 

ii. ‘•tinc.'n^i 1?H i atm 

iii. 3ST«nnan 298 k 

Rot^ cvhR 

@ i ^ il © i i 4 ill 

@ 1 ^ Iii © i, iiiii 

^ how 14 mm ^RFTfl Ran? 

@ 1-100 rtm ® l0flh-500 nm 

® 500-2500 nm ® 2500-l0f)W> nm 

CHj-CH-OH cRPfa ^ta a^Tt— 

I 

CHi 

i. 9 >tRh4] 

ii. cflrnm*^ 

iii. c^rw^r wrmcmpr 
Rot cmaR^tftaf? 

© i ^ ii © 11 ^ iii 

© i 'S iii © i T ii $ iii 

**. mrurHie# 4*ifl atowfft canto 

@ - CHO © - COQH 

© - NO? © - NHj 

HCOC *|fl# t^wR? 

© HjCOj © COi 1 " 

© HjO © HjCOj 

RwfcjfiR-t apn 4RH 

© Cd © Cr © Fie © Pb 
'^}.. H z Oj cR^T <aiR|niW4 aH W7 

©-I ©”2 ® + l ©42 

Pt^oe Rot CVR niHlt ffff 

© CaCb © CuCii 

© KQ ® AI 3 (S0 4 ).i 

'SS. 10 mL 0.1 M ENaOH m# W 4tTa 
rvaOHRaiam? 

© 0.004 g © 0.04 g 

©^ 0.4 g ^ © 4^0 g 

off. Wfihiiw aftimwfl *ffiwr wr 

© 35% , © 46% 

© 54% © 71% 


1 

a 



$ 

•* 

8 


a 

a 

ij 


H 



Sf 


a 

1 5o 

a 

55 

a 

5^ 

45 

50 

a 

58 


5ff 

a 

54»J 

a 

51 


5b-1 a 


a 

*0 



n 


a 








a 


ar 

*tr 

a 


a 

■Oo 


05 

a 


m 

£h3 

a 

^8i 

a 

«e! 

a 




















































































































QO'O 




ism cs\tf, s.o*<i 

mm Itlter 


ft?? C^B 




i i 


Lgk^r: *trc*ra «lC!pr j i c faH m*r$ i Pttm wiPim fer *f\s 

^r^st^TH i?7R %q i c *j Difllw ^ 3 ^ ftr^ sttt il 

wfm sprraftF i^r$ % 



27 e C 


A *1TPI 0.5 g 

V7 - 

B *tTPT (J.6 g 

760 mm <Hg) 
300 mL 

A/ 

770 nun (Hg) 
4()0 mL 

V^ 


?L ^7 > 

N. ^ &MA<J C PTA i A 

?f t i^ ,p f^i 9m HjM ^' v o aw 

fwTm m \ v 

^L rfftt « TC*T A ® B *FWT M*HJSii ^JT*K 

ym c#r aw iflftfaww from w i s 

$ I C 3 H*0 ^WvSRiftS # WT1 A ^ B 2, 4-DNP m 

^jff wsw*r m i a ten fifcrr 

^iots b ftffttfi ^r i 

jtttm ft? i 

^r. *trf=ft BOD 5 mg/L ft ^? A 

*T. W ?TCPfKM W (TFPfij WR l^feniT 

'nR^ ^rfsRj— ^tntt ^ i "O 

*L IR *flA1CT‘J A ^ B ^ *fT=ftT ^ W 

ft?- « ^ I 8 


I CH ? -CH*-CHBr 


NaOHuJcohoh 

-> A 




*T. 

^T. 


CH 3 

RMSC^rft? " * 

'-S^-W *&&& pH > 7 

A 
O 

A fi HBr 4? ftfaRim C4Hi# £f*H 

AW- qfe^iA^lW ^TNfl ^ I 8 


NaOH(aq) 


A?T W-h ? 

A 'SB ^ *mTMfts <S^TS^I >i3)44HK*| 


^ 33 


" ^» 

200 m L 


150 mL 

05 K 


N^JH 

■arw^T 


5^1 

JjfipSr 







'P" ■’’fliil 


"q" *na: 


< 

*t. 




^HWW ft®TW AWfgM cm ^ET? * 

0 ' *ncm , 5 ^ ^ffen srrfw ^rr -p to? 

3 s F*ff SfOT^T ^ Q' *trcara NaOH 

TOfl ppm ftUr ^ | £) 

^q - t' 9 fra? 

WH | 


8 


A 

fM «*0 




SL 


aso 4 : 




= 

U BSD, td = 


B 

fMerai) 


E*^ = 0 8 W V; E a B J * a s-0.40 V 

iqlCTlWlfift ft? ^ 

^ OTf^r AlS.Q&lC^H ft ^f? * 

n. e^rcflft ^ftwpp 

^T'ft^l-9 ft? t ^ 

vr„ t^twr ftsm ftfprR -s% ftjmr 

WT? TO3 UNT W ft^ ^ I 


^ I 


[ EW» « + 0»76V] 
Rfermcni : 


8 


«T IW-i 


c + h 2 o 


^CO + H 2 ; 


SM-^}. 

(ii) nCO + (2n -< U H ? ---^ 0^^+ nH : 0: 

£tot44MD 

(iii^ CO 4 Hj 4 H;0 -- ■+ CO; + 2H; 

■ iarft? 

erilftft- ^f^i^wft^? 

WW ^m?TT ? 5r ?FFf 


n. 




* 

LPG 

£ 


^< 1 —^TMTI ^ I 

Hl?d3ic 3 r ftc«1*f Tw^r- 

^ | 8 


ftftf 4^R4lbR «l'8l»l ^*fah—'twi 

fRc-t^ a^T : »i*i <i^R4n?R ^'§T fj rRI UFtTT^ •rucfl’a ftrflr® ? -^s ^ e f>i i ifPf^ ^■■5^5. 5T5 >(|^-4i/>ic^iftB 

3 Qt'flfl v Ji;?]n> <1^1*1 'al^i i sfF'frf^j £lx?pi ^TT*r ^ i] 


*. cm ’fcffiftjlfr 6 

iiMlvIl flHT 01 ^? 

® ® l fWl 

@ ® ?ta 

A. 14,5 r Na 2 C0 3 £* 4pfte 

4 ^^ w m ho mwt 

© *WS g ® W£ g © 5 g @ 0.9UK g 


o. h-cooh ftami wff— 

i. g^^ra - ^ef 

ii, 2 t 4-DNp 

ul NanCD, ^iT ^104 
Rep’S ^fS^? 

@ i ^ ii © i « iii 

© li 'S iii © i, ii iii 


8, Za/ZnSClj (KO M ) It CuSWLtf M }fC u 

*p> it^iw ftaRj# , g^? 

@ Cu - 2*- = Cu - 4 
® 7m - 2 t’ - = Zji 24 
© Cu i+ + 2e" - Cu 
© Zn^ 4 + 2e = Zn 

W ^TDW 

TrfSRW^fSf’faTOT? 

®4 ©5 ©6 ©7 
























































































































































£o 8 


c*m4 mt- 

i. 'stHlC'HT 

ii. ' I tPT 3 B' IFlZ^H 

ml mm « ftum I fow i frnt 

© i 'S ii © i 'S iit 

© ii ^ iii ® i + ii 'S ill 

4 

H. flfflMJMlllf 

i, tprutitf sf|*f| 

ii. ■an^fw ifht *rnr 

iii hs t^t wf m 

t^hlfc *lf &^7 

© ■ 6 jj © i ^ iii 

@ ii'S iii © i, ii'S iii 

V. (CHjJCOH m IUPAL n^fe> 5fl» 

% 

© gefMftn-* 

@ ^rm 

© fift ^FRfp*sr 

i»* t^niE wtvwifi ^jnwrtf 

@ NaOH © Na : CG, 

© Na 2 C ; G, © K.Cr.O, 

io. ^ti[w*w cm acm wr*rfajr 

© 3jc*flfcvftr © 

© © wfifasni 

il + 

© CjHft ® CRt 

® C,H e © C,M ( * 

H. s.r cmm ^ H*t 

ms? 

@ 8.1141 imr j K" r 
© 0.082 J rntil" 1 K _l 
© 8.314 X 10 7 J itk)1 1 K 1 
® 0,082 x 10 7 J mol 1 K“‘ 

© PH, © H>0 

® HF 3 © NH, 

£8. S N 1 Wm\ ms 

© 1 © 2 

© 3 © 4 

CTH|% 3fHH? 

© CjHfi © CHCb 

© CH^b © CCb 

>b. 

@1.00 atm © 0.78 atm ' 

@ 0.21 atm © 0J4 aim 


n. WfTwc-B *ti% fw 

4B*tWNT ms? 

@ 0.10 pp m @ 0.05ffig/L 

© 0-05 g/L © 0.0! ppm 

rn 'Jlfflll# >tr S 

Sft*RT tfF>3 ■ 

fe? mOT 25°C WlTOIff 16 g He 
32 g ChL, WT ^ I 

ph* 

ch, 

* |f%. 3* : '3T>P^f j 

iv. *um He 4* 

m^F? 

® 24.46 atm ® 48.93 atm 

® 4 95 x 10’ 3 atm ® 4.95 x !0 3 atm 

ii*. -h^lbh whi TfPT ^1T 

FH ^ C*ft \ 

ftaOT "ar#tt citi m pm ^JT wr 
@1 ® 2 © 3 ® 4 

3p. SATP 4 tTTOT tHWB ^artlfF-f W? 

© 22.4 L © 22.8 L 

© 24.4 L ® 24 8 L 

$/B7 

© ^%fef © PiW® 

® © ijpt 

^ ftgji wt* pwh frBr 

©fj^smr/c^ 

® ^camnr/ 1%fem 

5:^5. ferB.C^K'f- 

i. 

ii. ^tTv5H ^ 

iii. ^TRT 

terc¥Rt&^H4f? 

® i 'S ii ® i <9 iii 

© ii ^ iii ® i, ii « iii 

;8. ®TI% 41 

© NaOH ® Na,S 

® Cri (SO 4 )j ^®CiClj 

ft f*toD* Whc-W ^nc^Tc^ ^ 

WT9 1 

|HJ H,S04 O^ HjO/Zn 
A-> B-tC- > D-* 

LiAIR, 165°C 

2HCHO + 2nf> + HjO, 
\ C^HfU A dJfrf? ^C^Ff 
® CHjCOOH 
® CH ACONH : 

© CH 3 - CO - CH, 

© CHi - O - CHi 


i. 'B' ^PT TfNRFr 

'amw i^r ^TT 

ii. HCHO & ’A h 

iii. XI 1 

ficsii c^hH» *lft¥T 
© i ’S ii ® i a iii 

© ii ^ iii ® i, ii iii 

W-tftK TOF - NOi ms Ht 

© 4 © 3 © 2 © 1 

^br, *Mtr 4JWS H:SOj 41 S 

^ff 

© 1.25 © 1.20 

© 1.15 © 1.10 

mn ^ftc^lWH fabZAl 

w? 

@ + 100 V 1.34 V 

© 0 V ® + 0.76 V 

<$ 0 . C^H 

© PEMFC © AFC 

© PAFC © MCFC 

^WPIRI ^t¥RF 

© 1 - 400 nm ® 1 -*■ 600 n m 

© 1 - 800 am ® I - 100 nm 

sm mL LbpKVWH* m* 

wifwdiH 

© 2.65 g © 5 J0 g 

© 6.30 g ® i0.60g 

* 0 , im E.j-.HvicBwftvw 4i4^n wi % mm 

’OPT Wfaffi'f 

® 0 : © Cb 

© N; © H 2 

1 O 8 . 5HR3 4B r ’ 3 !^ I ® L 

© K ; 0 AljOj 6 SiO ? 

© AJzOj 2 SiCh 2 H 2 0 
© N^O AbOj ■ 6 SiO 
© CaO AlzCb' 6 SiO; 

RitajCM 4J4^’4 sm- 

l 

ii. ^I^Pf 

iii. 

'Rc&ff ^1^4 7 

© i 'S ii ® ii 'S iii 

© i ^ iii ® i, ii'S iii 




















































































































&. UT. iPTm (iL? *fin)-W} 


aftf->iaf« 


<to(t 


^ *i^ut io ftptG 


PltWE C^l^, $,Oi 

wmm 1W1« *m 

’■^j'fJW^t'T afjf 


tgt^r: ®r *nwif arts? «t«f»n»? ®fw i %‘gH’wmr uprtwm ftnr *i? 
^rtfa% gys??u? ^ t>re i tn c* r « i craft atyr frgg fcra ^ i] 

fomlu IPB : 


faw c^rs: |T[7T7 1 

T«faW-8o 





\M 




A-TBI 

i 

^ ^ ^ c^m &vjw 

^ c*= i? * 

i$fi5 *f[S| A ^ B C5 fejf ^HT 

■^RFf ^Tsf?^ *fJPT ’'Joan TlTdT ^T ] 'H 

<^r ■nrCT^i *jrm Tifprt c?Pr? 

I 8 

KOH ^tir 

fe*ra c#i*t ftfaram cwnm i 


n. 



BOD % } 

*t. Fe 3+ <3*15 <uHjl ^ i ^ 

*r. ftfirarffa c$m ^mn^j i « 

m ictitot jrm drrcr % 

8 

JT?u- _ - f"- „-J*K. , - -. _ 

T^wRlTfu * 1^,1 4*3 : 

Fe CHjCI 


CH = CH 


4 B 


-*C^ TNT 


400 * C ^aici* 

^ infs&Prtft’ft? 

^ ftF*PTTO c^? 

n. MMt'W csFfl? fiftan? ^rrorm 

^ B S C « WfT t^S^sff ajfefT*H 

ftfirara c*rar ^fw dam <im w i s 


* 

$ 


8 








B--nar 


a 

i 

0.2 M , 
200 ruL 

^M(JH 


M 43 -lum-lft* =e 3? 

W?^t? 1 

CFC^^^WFOT^RT^F? * 

b *fRanr jg^t sj^Rsw* •ffiwM moh ^jnrteR? $ 

b ^tcshf h^t ^ swfsiw is^ 1%? 
t^-m^ i 8 

RCft ftJlflj *TTJ ; 

^-[J 


^r. 



=■ * ftllo V tv-™ - - O.-Mt V 


<r t c^r?pf d^rm f^fernr tfiMiwnfe^ isTm 4 
iffttBT Tfe C¥^p ^ 

^r. OTdS^r ^ i « 

’Ww ftOTT 5^w 

%i^?r *nrar ?nt ^5 ^f&?r w^st 

SlfW^I 8 

(i) C 4- HzP — . » CO + Hi 

A 

(ii) nCO + (2n + l) H, —-► QH* 4 2 + nH : 0 


(iii) CO + H 2 + h 2 o 


A 


-*co 2 + h 2 o 


Pifiwm-«mR mom ^it ^tp ^ 

n. «SR C^R >fl^lOTT ^TT 

LPG W**TT ^?T i ^ 

*$*rWc<P-a f^RTR ^Tl^OT ^J^I? “if^dJrwH 
3T8J 7 W^ i w - Wfe d^flW ^RT | 8 


PR8 

mxz =to^ f^ffte aws w 

5fl(SM *fcir^ ^pt ^nrr «dW £fr^ i ij 


0 COi ® O: ® H 2 ® NHj 

a, %w«ilm%^TiPm^ 

i. BOD 
ii TDS 
ill. ^fWT 




PtW CVHtfrdSv? 

® 3 'S ii ® ii ^ iii 

@ i ’S iii ® i ii 'B jji 

cAtCHjKa) 

©'O ©8 ®ib 


* HjSO^ 

8 . R - COOH + ROH—* A + H 2 Q (« 


a% 

©'BBlfe 









































































































( tQ'b 






to* 

© C0 Z ® CHL 

© NjO ® CL 

® O ® y 

®Q© ®0 

^rc**r flft 

wm%*r 7 e-$ot4®h<! wr w? 

© © tr 

© 1g © 5* 

OI*lll£l$.H ^T- 
© $Sfel *r%HRT 
© (pr-^ « fanniiM* 

© « 'aiJI&ft# 

® <.ai-iv!c«i5r 'lfa'5T< 
ot-R'© is'S' <,«nk f^s'sfl ft mi 

ift^l <m*i ftt&fl wH 

© >0 ® Qi 


@ 


o ® o 


io. 


Si. 


1*. 


S'®. 


$sr* dTFT* w«t*i 

* fc f!ftfafta j *sft 

© UV © IK 

© NMF ® MASS 

EOT* f^Ri 3 C*fal ii^lW f^#F 

^?r- 

i. R — CHO 

ii. CsHijOf, 

iii. C, 2 H 22 O l , pJOTWO 

ft CP* WhfE* ^13^7 
© i 3 ii © ii S iii 

© t ^ iii © i, ii ^ iii 

ftt&fl '*hfc ^Ttftltfnn ftftfHft C 1 ** "FT? 
@ CHi - CHO © Coti, - CHO 

® CH ,CCl,CHO ® (CH ihC - CHO 

fttPS [jK|,, *lM W’ 

© CfrHj- NH; © R-NH; 

© R,NH © RjN 

$4Hot* mm# as « ac m *w? 

IS^WFs : 

lOl [Ol 

x-►6tjm=iR—t 


s*>. 


1H, 


IV. 


18 , 


1C. 


Y + C0 2 + HjO 

© © tsn*rm-2 

■v ifl? croi w*hfS ^rf^p? 

© fwf& W[*P 

@ o3f*r? c*ftf 


9 k, 


^flanc^ otot 'mm * 
*ficvH* torr* ftira cwfr w 
w 

© Ni © Ag 

© ?t ® an*® 

tCo(NH 3 )*J^ C&gtx 

© + 15 © +3 

© + 5 © +9 

cwm ft 

i, Pt,H,fl atmyr [IM) 

Ag(a). AgCI (sl/HCKaq) 


it. 


SV 


9,0, 








*8. 


*C. 


m Hg{Q. HgjCi^s VKai aql 

Ra»iii c^hUJ 

® l: <3 ii © Li ^3 iii 

® i '■G iii ® i, ii ‘■S iii 

10 g CaCO, 2x1^ ft Wt 

ftl?r ft CaCOj 

® 9.550 g @ 9.669 g 

© 9 .881 g ® 9.966 g 

A AS ft# 

© ® m<t*n ^rn^r 

©5^ *TTf pfftilH 

© ' a oyl® 

^Co ftft Jf^FT K 2 Cr 3 Oi 

Wot rtWrt^H? W? 

© l.iM © M 

© o.l^L M © o>oty M 

to? cwft fmw? 

© Al © Zn 

© Fe ® Li 

LiCdO, . A + nLL* + ne : A rftOT 
C« ^ ^5? 

@ + 1 ® + ^ 

© + U ® + 8 

Nad, Mg0 lt ALCb « SnCl, 
^ ftW 1 F ¥|»Ht 

4jRviiws t?m **t^i csrm^ 

© Na ® Mg 

© Al ® Sn 

w=n ftftwiw c^H ’trm ww 
^?r? 

© c^TdJOTr © whiPh 

@ toP' ^ C«fK^ 

® 'C OEflC# 

^TOTfOTOT ?W1^4 TO- 

j. 


II. 


Ill 




MtH (.^I'iTIj ^ifS^? 

© i « ii © ii 'S iii 

© i ■S iii ® i, ii ^ iii 

TTSW PJH ^T— 

i, ftffit 

\l ftrntftR 


A(r t 




iSO. 


©1, 


'0^. 




«8 


ftCHT wwlt ^t3^7 

© t -3 ii ® ii ^ iii 

© i ^ iii ® i, ii 'Q iii 

W 

W- 
i. : ?#f 
iL 4W' 

iii, 

ftc^J 

© i ^3 ii © ii ^ iii 

© i 3 iii © L, ii'S iii 

^fTOTTOTOT ’tfPTOTSF ftC^T 

@ ft'*!?! © Wtt 

@ ® 

WRTOCI Cd 1 * WT Ca u 'm&R 

i. 1^.1 ^ 

ii. 'S^ir ^ 

iii. 9..k'^ UPT^Pmift^ ftRTT "^TT 

© i G ii ® ii ■'Q iii 

© i « iii © i, ii 3 Ui 

^jit?iRii wiot <?m 
Wf WT 

© Cd © As 

@ Ph © Cr 

*lftfar WT ^ | C4R W JflrcfcOTT 
Tnojr wf 

© 0.01 - 0.02 ppm 
© 0,0! - 0.03 ppm 
© 0.01 - 0,04 ppm 
® 0,01 - 0.05 ppm 

44 g Tf# ^Sf^ftp^F W ^nsT9 
'SW y^4Hrt iw- 

© (V - nbl = nRT 

® (P + ^) (V - b) = nRT 
© ^P + (V - b> - RT 


© ^P + 




v /) (V-b)=RT 

MnOr + C : 0 ( ^ + H + ^ Mn 1 + CO z + 
HjO ^ MnOi 6 CiOS~ 4RT CROT 
^WTff W? 

©ISC ® ^ t c 

© C s * ® 1 s b 

c^ot ^nft 3 fftft^ 4iftn¥ 

RRmiUJn ^ Hr 
© <^ftfwr 
© 41^14 -i?i^jh ftf'^rr 

® f3?f,*<?i;-i£}i|vij Ruimo 
© ^5TTn^F ftfer 


in 



















































































































































(STttf, 
jJSta *tar 


<to<\ 


C¥f® ; 1 | 7 


I *rrc*m WJT €JCSF T+it-f wr^ j T TCTTCTT ^f fe?f ^ 

’ftfsft ifre i ctof TOf& to fl 


^m-so 


WN^rifa top stcjtobt 

1. hcho 


RX 

<A) 


Mg 





2 . HjO/H* 

1. CH 3 CHO 

2 , H,0/H* 


8 I 


*f. 


HCl{g) TOT! NH 3 {g)-€r WT c#f (>f? * 

c^K m m*Kw 

i o 

‘c « D 1 w *n^r frfa w 


%? to ^ wra i 
artc*nc^ %ts? shtsotr ^ 


a 


pv 


(alm-L) 



Mfrc £t*iwtw *n« : 

^THR *^]fC< TOMtf Plt^T ^fS' 

^TOr *rra ^3r *tm ^rorSt $>*t to ^ 

W *fT55 CTO fi|DrW i fauW 'S WRf W fo\5? 
W3RIT + o 25 V + 0.76 V I 

^ 5 T^ T f PTjf $ 

< PwwfSRt fj.oomsg. cr J 

<1^^' yflt? ^ 

*TTOR 5TO 60 TO 0-1 ^JlfoWH T 
M^RHJ ^iWlCfls # ^ WTtfT TO? O 

WNw fcswift M f^r f#Ff-<«? 

^tim f%? e, m .f <*rw 


«t. 






a i TOP f^r af^rro F« : 


a 


*t. 


ip W^F 1 ^*rr ^l v iif|i4j| <p|(,<p «RR? ^ 

^r^r? to*t #? ^ 

25°c ^mm ^ 0.97 zmw?\ a 2 . 5 g 4 tx> 
mi v*\w*i to 1 ^ fsHrr 

^ 1 1 ^ 

'A^>9 B f f tTRTOFT TOT <^F# ^W 

*i5)<M°f ^FRT*T TOI ^T?7 TO*PT^ ^ i 6 
Tanpm^ «n^®iro : 

2> 4-DNP 
tO] 


CH^CH 2 CHiOH 

fA> 


CjIV- 
(B) 


CujOHij + NaClH 


^f. 

^f. 


WJTTf»R#7 

csrmm ^r ^iwr ^ 1 % 




6p?^i®jf 







-TPT 

s 

A 

B 


‘A T 


otffm c^f 1 ^ 

Ww ^H®TW 'B' 

■’ww Srt? ^iwi i^e 1 a 




10 roL 
04 S 
NaOtt 

Vessel-A 
BOD % 


VessaL-C 


0.05 M 
25 ruL 
HC1 

Vessel-B 


c^ht C3R? 


A HK#ft ’tRTOf ppxn ^ | 

' A' jb B' TO a^F 1 c 1 *frcar g^rc*B 

fwr ^ pFCT=f ipg I 8 


t. 

n. 


^1^ 'B r 'ST'S f^ITTHFR 

f ^ 

'A' ^17TFf& OI^rR 

tow vftw j wr«f ^rSt^^Pr? ^rwr 1 a 








4««i4ft *uF\4\bft ^ ^ 

1 sr1%f& 3£»iif *th i i| 

fwpfex ^<m * ft *. 4^ %ipi c*f#? ■ ^ - ■■ 

=WW3T ? h 9 h w«fw*nwrt&5- 

t = 25 fl C : = 25°C i = 25°C 


W=W 

® Wlf^rfe^ 

® ^fF^[ 



0 


@ 


OH 

4 ^ 


ch 3 

OH 

A 


H,c r c ^ 



*H3T < A) *fT3F <B) *nar (O 





























































































<prm: 


<to\r 


«. fcSWw *m* mimm 

Tfsif®® 3pi fiyjn £®M|U? 

© N; > On > CO; ® O 2 > C02 > n . 
© O; > N; > CO; © CO; > N; > O; 

8. b *maBr’UNt? r.m.s. rt’l— 

® 481.94 ms" 1 © 47.86 ms" 1 

©J5.24 ons" 1 _ ® 0.1513 cms~' 

fr. *W® fa*(fe 71WW 

(25*q ®r*mram b *mar ft*trc*r ftfa® 

♦UIPBT w!&m^^r? 

@ 2254.6 kPa ® 225.4 kPa 

@21.91 atm ® 24.22 atm 

«!>. -m ®^.*n*resr cwr 

$vti*rnmr7ra? 

©CO ® NHj 

@ H - CO - NH; © JMVCOONH,. 

S. fllffc® <gW C^WTT t a Pt 7 T 44t® 43 ? 

® 707 fcTnrnw ® 

© 71iT7 7yw ® OTffa ftMI^Cto 

k. HtyfiB jjsHs 77T ftOT 1.2 A 

7*®’**! bWiI <MW <WMlt& 1 . 6 I 

g f5(*!®Rr IPft 

® 40 fiifilS ® 30 faPfi? 

© 25 fiftS _ ® 20 ftftt 
k. %*rc$r nwr Tift coh ®a m ort 
fermw- 

i. toiMPram cTmernir TWifimm 

Tft*i® tf 

ftmimm ftfipimr w 3*5 

Tf®£® ftestfj *71© 7IW 
Tift TRIFlf*® ^E7 -HWpHIIV 
Plow's to ®i 1*1(5(717 TfrrgfStwcS? 
CTmm^fS^F 
Rw>-S t,®h(5 -nlSto? 

© i to ii ® (i to iii 

@ i to »j ® i. ii to iii 

1°. NHj + HCl^JSR,* + Cr ftftwffl 

c.s'Hft? 

© NH , ® cr ® HC 1 ® NHT 

• WH^Il? «m *r < 77 ^ 15 « 

1 * 7 * Te*j? tt« : 




* «- 7 * V 

BOi't-Jfn*#! 

11. WtFRT C¥t7lt7 '#5m4C0Ji1K 
®®? 

@1.16 Volt ® 0.76 Voit 

@ 0.40 Voll ® 0.36 Volt 

14. «W5 C¥TC77 (TO «K 7 17B 4£4- 

i. ®5Ftof7?l|7 TTOO f®*® tojT7£77 57*1 
StTTTIW 

ii. Zn 'aiJTFTO ftpit< 40® ®£7 

iii. £*l*tI5fl C®17 ®T7W17 

Zn<s)/Zn 2+ (aq) II Cd(s)/Cd 3+ (aq) 


11 . 


m. 



IO. 


18. 


@ i « ii ® ii to iii 

@ i to jii ® i, ii to iii 

*tt8T^*n7£7-q»T®*rmT7 C®m1&? 

® NajS ® C7*JCT» 

© NaOH ® 7T T*H 

y5%r CTt* C7TT71©7 ?®ftt® ftlj|7 
C¥Wl& Ri-'ic.s ®W ®t7? 

@ TiO; ® V;O s ® Pt ® Nl 
1*1017 *5^*1 *fi> T®T ®7 *71 i« to 


50 mi 10% 


HC1 

( 7 ) Na l C °3 


2M 


If. 


Ito. 


IS. 


11r. 


Ik. 


TW-! TR-n 

*nat (D-^aT W ' n *mim c y mi fe fft re w? 

® 0.047 M ® 0.94 M 

© 1.24 M _ ® 1.29 M 

TfiaiF BTTflfW aptfir® 

1%3k *nrai? a^m *inil®7i 

© 27 ml ® 35 ml 

@47 ml @53 ml 

IK 44lftfstftc« £-tm 7T ftPBM 
7irefl> 1715 cm-' ^”07 7WBT ROJH 
C®R 1 *t7T» 7717177 
© — O - H @~N-H 

@-C = C- ® > c = o 
9.5 g FeSO< C® Wlfilto 1 M 

KMnO« S7CT7 4>'»5 t 4JCTW7? 

® 12.5 mL ® 11.2 ml. 

@ 10,6 mL ® 7.5 ml. 

'TJW^r Tjmftps? s N i 

aw Ria?r ctrIC? 

® CHj - x > r > 2“ > 3 ° 

® 2* > 3° > 1“ > CHj - X 
@ r>2 <, >3°^CH,-X 
® 3">2”> 1°>CH;-X 

* 0 . STP C5 1.7 g NHj c® Tffjggcw 

< T7Jn^pr' 3 n7Tr®®? 

© 1.8066 x 10 3 ' 1& © 1.8069 x IO 32 
@ 6.023 x 10-’ ® 1.8069 x IO 24 

41. *f77T*TT '8| v 1 l lf4I| "P'S 7 

© - 273 K ® '0' K 

© 0"C ® 25*C 

4A. ‘4 s ® atm Kcio, c® trot *mw 

^471917 l *ir«7T ttpt? 

@ 32 g ® 62 g 

® 85 £ ® 96 g 

CnHjntn = 3) dfNR® *WW 

«CBf1%4Rm to *rar few'll 4(1^ 
RamWs a « b rtK 

Wi b ara a7*t #Ni , 3pmi 
$VC$h7CT7£9Ra- 
i. ^*13 CThm 2. 4 

5*mm7jr®*rcii7 

11 . a cTmfl* TitnnwwTK ft fa- in ott 
iii. b c4M^ Tjifttoiwi ftfircr 


ftnm ctrB 'tIStj 

® i to it © ii to iii 

© 1 to iii ® i, ii to iii 

4.8. f5wit®1 toiCfl* ftliflt+fl pH *lft77 
4 s ®? 

© 1.2 -2.8 ©3.1— 4.4 

© 5 5 — 7.5^ ® 7.2 - 8.8 

Wt®to|ft Jfijttotto' TliH? 
© KMnOj © K;Cr; 0 ; 

© NajC 0 3 ® C 3 H; 0 4 

4to. 0lPltoi»r7 TRW ftgpt c®Rft 

41^7*37771501 C7f*t 

© cti, © co. 

© o, © CPC 

47 . fiqpr c®N5 nftiSiwl ^iws tie®®? 

©-CN © — NOj 

©-N O ®-NC 

48-. ftors <®m ^*m 15 7TOT mC^T- 
’irrstft(?i*i4 s ? 

© - CHO © - CN 

© - Br © - NO; 

4k. STP C® I mm SO; ’IJMfl ®m®7 
4 s ®? 

@ 22.4 dtn J © 24.789 L 

© 224 L © 22400 dm J 

®o. CuSO„ + KI -» Cujlj + I; + K 3 SOt 

ftf3wtfBc®ft®tw c®mff>? 

© Cu I+ © I, 

© (O © r 

Ol, HjC = C(CH 3 ) - CHjOH; C^Mfftfl 7m 
ftoi-a CtoWft? 

@ 2-fsmit®.2-catiftm-i-®m 
© toriMe®!?® 

© fTTlt® feTT^T CSfI*f177 
® 2-fW!?®.i.caiiftm-3-to(® 

«4* LiAIH, UNO; 

R-CN--A——^ B + N; 

H 2 0?H l 

C + NHj 

ftOram 

i. B wh# A C7K 4C® 4S7 7447^ 

ii. C CThrffr B C7m 5£® ®7 

iii. C £7Nfl> A asx b StoOls 
ftfij-lll ®t7 

ftCRT C®Rf& 7$®? 

© i to ii © ii to iii 

® t to iii © i. ii to iii 

to®. O.OJM 250 ml HCI 37CT7 W ppm 

<8®C® Rq( 7 cTmfft? 

©185 ©270 

© 365 © 730 

® 8 . ®m ®7*tmOT ftortr C^H S* 11 hH 

ftprm 4)44® 45 ? 

© Na ; S0 4 © SiOi 

©CaO ^ © Na 2 COj 

totf. ®f®8 Tmmft® 7fdHI®t mftCORT ftupr 

C®HlB TfS®? 

© Ai > Ni © Zn > Mg 

© Fe > Na © Cu > Sn 



i j 

n 




8 h 

I 




— 

i— 

* 



1 ^ 

io 




14 




18 




Itof 7 

is! 7 


} 


4o[® 

41 


44 J* 

401 




4H 


4i> 

* 


n 





\50 

i - 

*T 

u_ 



to4[ it 

— 

<r 

i-)0j ^ 


I. 





































































































































































c^s an*f*rar« 'SwMt 


<?o^ 




t*R[W^ Cafltf, \o*<t 

?pmpr1t®ir *i3r 

^BFT^Tinjf 


f333 c*F5: 


*ffaF-8o 


X*tJ13 


35 . 

*r. 

n. 

3. 


(gt3r: ^eh *frc*i3 xrc^ 'j^fsmr i fra>3 hwk*ii*t %3 *re 43 ^ 

3R^|% fiUjCWM ^^33 1 tTQ I C3 (.*1 (HI Mflft* 2fCJf3 *'G^i Pit'® ?C< l] 

n. 250 A 1^ 40 ftf# 6t*HT 33(33 3*5 m 3T? 
-WlWIt* 3F3t 5T3? « 

3 . 5^ *i* g^*tr* #3 Hiat a?? *31? *tiareoi3 c*l*#c« 

3T4T<?fifi^f3i#33*31 8 

8 I 


15 % Fmi 20 g pmm 

h^ip^t ^Tninarr ^t? i 

BFj C3W? * 

313 C*fC* STP C51F5 P#t? *X’ 37R 043 

3C3? Wif *3 I « 

§«?WE*? X 3IP# frfef %3T5f « 4l*|W ^!%3 3RJ 

wrff- *m 's £il**i-si £forra% f^cswt 

*31 8 



KOH(aq). A A-t- KBr 


CHj - CH 2 - CH(Br) - CH-,— 


■*. 

3, 

«r. 

3. 


KOH(alc), A B + C +KBr+ 1^0 
_ " 80% 20% 

wM 3JTC33 3f3T n#5T t i 

T>fCi|-G i*(4C* %33T3 <mi3 3*3T 33 C*=T? * 

A C3t3# S N 1 ftfaRIT 0*^H Celt'S I O 


C3t*T A 43 c , B 43 C#f^33Rr«f5T3 131533 

*31 8 

*1314# 3T$3 £W3 *f*^'t< f3w3 « 43# C*l3fi>4- 

(i) E°citfCu* += “ 034 V 

(ii) E^c/pc 2 * = 0-44 V 

(iii) E°2 n /z n 2+= 0.76 V 


10 mL 


18.4 mL 

0.185 M 


0.20 M 



NaOH 

\-~~J 


1 r 


B533 


3*. 

3. 

3. 

3. 


A533 

WfeMC* ^OtWlCTlS* C3K 3^rf 33 0*3? 

B 5303 **£f NaOH S%5* ^rTC5? 

A 43?. B S3C33 2Tf% fWT 503 - 13*533 *3 | 8 


1 

* 

* 


(i) 


(ii) 


(ni> 


X3T13 


Y*trt3 

10.0 dm 3 


1.0 dm 3 

25°C 


i_ 25°C 

50 tPa 


200 kPa 

8.885 g 


2.423 g 


X« Y3TT3 

2 dm 3 
25“C 



?—> TeSOtSU 


3*. 

3. 


43# C#R3I 'afllfspfl^is* C3ICT3 §31^33 3TS I 
44 g CO; 43 BRJ *T13®|3 33133 ’fiJtW# f®!3 | 


i 

* 


43TT3 3T13W 33^T3 f3f3F3Tfl3 I 
3 s . "^? S 

3. Pw l Hl* 3fl# ^5f3^ CUfe 331< C33 3T33J3 *3T 
^ 1 ^ 

*T. (iii) ^T^Pft ^ f O 

X 'S y *!JH7RT ^ ^ i 

3 

* I (i) t3FTT3& --- > A(g) + KC1{S) 

(ii) Zn{s) + HiSOj (*T5) -> B(g) + ZnS0 4 (aq) 

A 43^ B ^53? 43# ^C3«T C3C33 ^MpT | 

35. 3JTM 3#C3»T i 

3. f*tt5r ETP-43 3J33f3 *3T ^ C3H? ^ 

3. ^^3033 5 g *feH A C3 3530^3 3 s * 4N 

ftf4>3* £R3m? * 

3. ®‘51 v IC*3 a 43t B 31M 3|3f 3f?T® C313# 

^C3 fe3T-l3i^m 353 I 8 


Trsni—o<? fjrfsr& •^f3R- j o<2 

[^033^137 : 3434l^f* <*ft4'H.(H 3^hW3 ^S3HCT 4T?3 gfe 33033 <331113 sm 3fet^S ^33^3 3C3 3lS*/3c4l'*!.f8 




1 , 

ii. 

iii. 




fic&fl whIC 

® i ® i « iii 

® ii ^ iii ® V ii ^ iii 


^OTRT TpT W? 

■ @ + t JV 0+L3V 

@ + 1,4 V ® + l5V 































































































































<rmTFT: *tar 


<n 

O 


V, 

* g Hr FI** FT Fri F* afwt CF=*f&7 


© PV = 11 RT 

© PV = RT 


© PV = 2 RT 

© 2PV = RT 

8. 


h 



'V 4* 4P FB dm*? 

@0.125 @0.72 

©2 ® 0.IS 

<t. NajCO) « HC1 SaW* ttHtfiat-* 

Rwi* *wr- 
[ fwsr?^ «".<» 

ii 

iii f+*l i? q (T^5 

laiRT C3F16 

@ i 3 ii ® ii 3 iii 

© i 8 iii © i, ii 3 iii 

3, C3F c4Wfl>t.'» * ^l*i*j<5*i FIW? 

@ (Ffwn © gEilFFF 

@ fsWF^T © $7F 

H, FrtRT <3F StTFS CF*lf5? 

@ AljOi ■ 2SiOj ■ 2HjO 
© ABO,- K-0 • SiO; 

® CaO ■ Al;Ot ■ 6.SiO_> 

© Na,0 Ai-O, 6S)0.t 
*, P 7 W* = 0,76V 
E°«m+ = 0. 

7%wi gr?n *tftw Tfe? r<vm 

® ZntsVZir* II H*(*q)/H 2> Pt 
® Zn/Zn’* (uq > II H‘(aqi/H 2 , 1 1 atm). Pi 
© Pi. 1 1 atm I Hi/H’laql I! Zn’ ! l aq i/Zrtl s 1 
® Pi. KVH'uq) II Zn ; *(*qliZnlsi 

■ 1*TO* IF* 1aftwi15* FWTW k « lo 

^ ^TIU* '* flU 677) s 

Znisj 4 Cir*(aq)-» Zn'* i»q) a Cuisi 

[E = +1.1 V] 

)». ftftraif?! C=PF W? WOT 'FT3T 
«tWiF? 

@ 3FF* 

© rfFSmirt' 

© ¥TTpP7F CFX 
® f^JFT F™ 

lo. WI<lfSra F° = 0.67 V ?W- 


11 . 


i E e rvV„ = + 0 43 V 

II . Zn W5 W I u w?3 5fet CVfjT JT 

III. C^TWja ’i IT^Z FTF ■fffil'F 4WP WiT 

Ri&n ".*?l'iffi 

@ i ® 1 5 iii 

® ii 3 ni © i, 11 3 iii 

CH = CH--► A-»B. 

Ftf %sf 

'B' t^l’tlU— 

i. C*Rf*t SFW f*WFtfa« FSf 

it. fafiRF cwn 

1 ■! HTf**® iT*i 'i c 5T£ $v w j? tf- T Z> 


13. 


>8. 


r-kM onit afiw? 

@ 1 3 |] © i 3 III 

© ii 3 iii © i, ii « iii 

1^. 1 ®, 5 * « *• hwt st^f f^fw 

*5*F AjAQt 53T- 
© HNOj © Zn « MCI 

® UNO; © CHCI, 

C*Ff6* «W WH ’tlFUfWf W 55 ? 

©CO ® CO; 

© H;N -CO- NH; © NH, 

AgNOj SaW 5 amp 1 3f'|+ 10 

tm fit aw FWtw % #w 
fFrai* war aw? 

© 0.559 g ® ) 462 « 

© 3.360 g ®3.iS8g_ 

iff. ®tf (?r$w caF caMf5 aiaanr 

Fitatw? 

© KNO, ® KNO; 

© KMNO 4 ® K ; Cr;0, 

13 . t®1aar tof aw- 

i. nifBa S^d'*! Fir 

ii art&a aftifitWFa 'iiuRs «ja*f fit 

ill. »nfE-a pH *jRi FIT 

© i 3 ii ® i 3 iii 

© ii 3 iii ® i, 11 3 iii 

in. Ffwi fi« «nff« awr- 

@ I - It) nm ® I - 50 nm 

© 1 - 100 nm © 1 - 200 nm 

>frv 0.01 M HCI m 5tK> mi FW 0.5 M 20 
ml NatjCOj SF F &(^5 ^stl I 

frmwiwascsWTp 

©0011 ©0.014 

©0 017 ©0.019 

15*. H;CO.i + H>0 HCOC + H> 0 ' 

fal2F5[a ■a? nn^ - 
© HjCO , • HCO, ® H..O\ H*COj 

© H.O*. HtO ® H;0. HCO, 

50 . irdSisoIaww a*pF 

© <.3^r?F'w © carr*iFTF 

© cal*fHfw ^W5 © c«T’’fF»r-4 

51. - 27.4‘C -4 Ni 4F FFF ain^-i FF 

dill'? 

© 0 ® 6.023 

© 22.4 © 24.789 

,. SF 

55. *Ilfl«3 FF + O;-* A + H 3 O A 

I fed JT5TF? FF 
n. ?®raa: f^-nrwF araFE as 
iii. aar?® 

© i 3 ii ® ii 3 ju 

© i 3 iii ® i. ii 3 jij 

53. CH; = CHBr + HBr-+A 

A caFflJ? 

© CH) - CHBr; 

® CHlBrl - CH)Br 
© CHIP = < )i 
© i fl-Hi - CM Br 


58. 4anffi tFTUF? 

© 5l?CS&TW-7 
® a-SntWFtfeiP 
© p.JlS.CFFtfesp 
® CFflJltV 

5ff. ®^ftFFF + RCHO-* X. 

xlV? 


© 1° 'STWWTF © 5° FFW1F1 


© 1° 'WTM^STW © ?wa jjFe 

53 . cai# wfi-orm sF? 

@ 0.01 M © 0.05 M 

© 0.1 M © 0.5 M 

5 n. SiO* 1 ' Fm-iflSo* 'S' 4a ffsifif— 

®+2 © + 2.5 

© + 3,5 ® + 6 


53. 


51*. 


3.5% NaHCO, m ’4'fflf'JI Fff FFfl? 


© 0,3301 © 0.4167 

© 0.5267 ® 0.8132 



H 2 SO 4 Icon) 
---* A 

HNO\ (con) 


B c$Ffft- 


Sn. HCI 

-> B 


i, 

ir. FF»T?f 


iii. 4a Ftfafr 3irtT-*niaT 

fig in * 


Pi cm caFl^aftF 

® i 3 ii © i 3 iii 

@ ii 3 iii ® i, ii 3 iij 


■ Ptcrt faftww 4 T WH.* SO « «5 5*1 
’■& ^10 WT3 1 

5 * Svra 

2 R - X + 2 Na-* R - R + 2 NaX 

«o. f%aiw nfafw? 

© Stfsr Wftsr © ifrjivfe 

© ttiSF © cf 


31. fafaRTf5? w- 

I, fdCF^i F#T? -gf lilt F I F 

II. FF CffFE F^PF Ff*TFR 

iii, fsrWF? aswan FR 
faro? wraffr 

@ i ® ii © i 3 iii © i a jj 

35. 2 g CO1-4 c *RFPJ< 4 FIT FT? 

© 2.73 x 10 ;j © 2.73 x I0 3! 15 

© I 36 x IQ" 15 © 6.023 x 10" 15 

33 . fjfR ’llSWH OFtfacaa FFF4- 

I, h. 0 iiL -I 

I^CRT cal*t15 afta? 

© i © ir 

@ i 3 jji © i 3 ii 

38, 'sfftr Fow Na 2 Cr;0, Frf 5 iTwafia 

was? 

© 3 ©4 

@5 © 6 

33 . from ’tcjw cFaf5? 

© Ca.SOi 5H : 0 © CaSO) 2H ; 0 
© ZiiSO, 7H,0 © ZnSOj 2H;0 


























































































































































